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ABSTRACT

The European Food Safety Authority (EFSA) was agkedeliver a scientific opinion on the risks fanlgic
health related to a possible increase of the maxirfavel (ML) of deoxynivalenol (DON) for certain ree
processed cereal products from 750 pg/kg to 100kguBor this statement, EFSA relied on existing ocawree
data on DON in food collected between 2007 and 20i®reported by 21 European countries. Due tdaitie

of appropriate occurrence data from pre-market mang, the impact of increasing the ML was estieadat
using a simulation approach, resulting in an exgzbatcrease in mean levels of the respective foodyzts by

a factor of 1.14-1.16. Based on median chronic supoin several age classes, the percentage ofiroens
exceeding the group provisional maximum toleralaldydntake (PMTDI) of 1ug/kg body weight (b.w.) for the
sum of DON and its 3- and 15-acetyl-derivativesalgigshed by the Joint FAO/WHO Expert Committee on
Food Additives (JECFA) in 2010, is approximateljold higher with the suggested increased ML thath whe
current ML. Several acute exposure scenarios egbuit exceedance of the group acute reference (@d¥®)

of 8 ug/kg b.w. established by JECFA with up to92% of the consumption days above the group ARfe T
EFSA Scientific Panel on Contaminants in the Fod@i® notes that the group health based guidanaesal
(HBGVSs) include 3-Ac-DON and 15-Ac-DON. The expastdirom the acetyl-derivatives has not been covered
in this statement, since the acetyl-derivatives raseincluded in the current or suggested increddedand
because only few occurrence data are availabldnémease of the DON ML can be expected to be astauti
with an increase of the levels of DON and Ac-DO&Is¢ can therefore increase the exposure and caarsygu
the exceedances of the group HBGVs.
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SUMMARY

Following a request from the European Commissiba,EFSA Scientific Panel on Contaminants in
the Food Chain (CONTAM Panel) was asked to delavestientific opinion on the risks to human
health related to a possible increase of the maxirtavel (ML) of deoxynivalenol (DON) for flour,
semolina, meal and flakes derived from wheat, maizearley used as an ingredient, from 750 pg/kg
to 1000 ug/kg, with the understanding that the Mt bread (including small bakery wares), pastries,
biscuits, cereal snacks and breakfast cereals nsrmaathe level of 500 pg/kg.

DON, also known as vomitoxin, is a mycotoxin maimsoduced byFusarium graminearunand

F. culmorum These fungi are plant pathogenic fungi that goowthe crop in the field and can grow in
temperate climates. Besides DON, also the acetiateves, 3-acetyl-deoxynivalenol (3-Ac-DON)
and 15-acetyl-deoxynivalenol (15-Ac-DON) can benfed by these fungi and have been reported to
occur together with DON. Deoxynivalenol-3-glucosi@@ON-3-glc) is the main plant metabolite of
DON and is often termed a masked mycotoxin.

In 2010, the Joint FAO/WHO Expert Committee on Fdudblitives (JECFA) established a group
provisional maximum tolerable daily intake (PMTDH) 1 pg/kg body weight (b.w.) for the sum of
DON and its acetyl-derivatives (3-Ac-DON and 15-BON). In the same evaluation, the JECFA
established a group acute reference dose (ARfB)od/kg b.w. for the sum of DON and its acetyl-
derivatives (3-Ac-DON and 15-Ac-DON). The Europeaood Safety Authority (EFSA) has also
received in July 2013 a request from the Europeamr@ission to deliver a scientific opinion on the
risks for animal and public health related to tihespnce of DON, metabolites of DON and masked
DON in food and feed. The CONTAM Panel used thaugrbealth based guidance values (HBGV)
established by JECFA in the current statement lsec#he full assessment by EFSA has not been
completed.

For this statement, the EFSA relied on existinguo@nce data on DON in food collected between
2007 and 2012 and reported by 21 European countiesshort deadline of this request did not allow
EFSA to issue a complementary call for data, iigalar for data analysed as part of self-monitgrin
by the food business operators. Thus, an estimatidhe percentage of samples that exceeded the
current MLs and therefore were not placed on theketawas not feasible on the basis of submitted
occurrence data.

The CONTAM Panel based its evaluation only on tleeuarence data that were generated with
analytical methods based on gas or liquid chrommafgyy. In contrast to immunoassays, these
methods are generally capable of differentiatingwbken DON, its derivatives 3-Ac-DON,
15-Ac-DON and DON-3-glc. As the Commission Reguiat{EC) No 1881/2006 only covers the
parent compound DON but not the derivatives angugates, the possible increase of the ML relates
only to the parent compound. Finally, 10 757 samplere included in the analysis, reported by 21
European countries.

The impact of increasing the ML from 750 to 1000kggvas assessed considering barley flour, wheat
flour (brown flour, white flour, wholemeal flour|dur from durum wheat, graham flour) and wheat
semolina (couscous, semolina from durum wheat eord foft wheat). Due to the lack of appropriate
occurrence data from pre-market monitoring, théuarfce of increasing the ML on the mean DON
level in the semi-processed cereal products wasi&std using a simulation approach. This was done
by assuming that the proportion of non-compliamgies would remain the same after the suggested
increase of the ML. From the simulation, it wadmated that changing the ML from 750 pg/kg to
1000 pg/kg in barley flour and wheat flour and skmaowould increase the lower, middle and upper
bound (LB, MB, UB) DON mean occurrence levels bgtéas of 1.16 (95 % confidence interval
(CH=1.09-1.23),1.15(95% Cl =1.09 — 1.24)id..14 (95 % CI = 1.08 — 1.20), respectively. Enes
results were supported by a small data set of wkeaples from the Netherlands directly analysed
after harvest. When evaluating the effect of rgighee ML from 750 to 1000 pg/kg, the mean LB and

EFSA Journal 2013;11(12):3490 2



"~ efsam

European Food Safety Authority Maximum levels of deoxynivalenol in certain cerpadducts

UB levels would increase by factors of 1.12 and lr@spectively, which is within the 95 % CI of the
simulated factors.

Chronic exposure to DON was assessed at the indiVvitkvel by multiplying the mean daily
consumption for each food with the correspondingam@®ON concentration, summing up the
respective intakes throughout the diet, and findiyding the results by the individual’'s body wieig
The mean and the 8%ercentile of dietary exposures were derived frhesurvey and age group
combination. The chronic exposure was first asskssasidering the mean DON concentration based
on the reported data and secondly, consideringnarease of the mean DON levels in all food
products potentially containing barley flour, whélaur and semolina as ingredients by a factor of
1.15 to assess the influence of increasing the ML

Under the current regulations, the mean exposugddestimated for the parent compound DON from
the reported data for ‘infants’, ‘toddlers’ andHet children’ are already in the range of the group
PMTDI, with levels between 0.22 and 0.94 pg/kg.lper day at the LB and 0.49 and 1.10 pg/kg b.w.
per day at the UB. The 9%ercentile of dietary exposure is between 0.831a68 pg/kg b.w. per day
at the LB and 0.92 and 2.13 pg/kg b.w. per dayhatUB. The mean exposure levels are below the
group PMTDI for ‘adolescents’, ‘adults’, ‘elderhdnd ‘very elderly’, ranging between 0.17 and
0.53 pg/kg b.w. per day at the LB and 0.21 and ig/kg b.w. per day at the UB. The™9Bercentile

of dietary exposure is in the range of the groupTBPMfor some surveys, ranging between 0.35 and
1.0 pg/kg b.w. per day at the LB and 0.43 and j.§&kg b.w. per day at the UB. The percentage of
subjects with exposures above the group PMTDIgbdst in ‘toddlers’ with 2.4-49.5 %, followed by
‘other children’ with 0.4-44.6 % (minimum LB-maximuUB across surveys), respectively.

Depending on the survey and age group, the mea®3thpercentile dietary exposure (LB and UB)
estimated using the occurrence data simulatingtiggiested increased ML are 4.2 to 16.0 % higher
than the levels estimated with the data set basdtieoreported data. The percentage of toddlefs wit
exposures above the group PMTDI is increased te646.% (minimum LB-maximum UB across
surveys) when the occurrence data simulating tbee@dsed ML are used. Based on median chronic
exposure in other children, adolescents and adhkspercentage of consumers exceeding the group
PMTDI is approximately 2-fold higher with the sugted increased ML than with the current ML.
The group PMTDI for DON and its acetyl-derivativissbased on a no-observed-effect level for
decreased body weight gain in a long term feedingysin mice. This endpoint is of particular
relevance for infants, toddlers, children and astmats, since they are in growing life stages.
Exposure above the group PMTDI for these age grautherefore of concern.

Concerning acute exposure, two scenarios were aenesl. A first acute exposure scenario addressed
people who consume mainly homemade cereal foodyusamley/wheat flour/semolina containing
DON equal to the ML. The mean acute exposure leveilting from the consumption of
barley/wheat flour/semolina at an assumed condsmtraf 750 pug/kg DON are below the group
ARfD in all combinations of surveys and age grotaden into account. The B%ercentile exposure
levels are above the group ARfD in some surveyster‘toddlers’ and ‘other children’ age groups.
Up to 15.7 % and up to 0.4 % of consumption dagsfaund with exposure levels above the group
ARfD across surveys for the children (infants, fedsl other children) and adults (adolescents, tgadul
elderly, very elderly) age groups. When assuming $luggested increased ML for DON of
1000 pg/kg, the mean acute exposure levels ark tstibw the group ARfD, whereas the
95" percentile exposure levels are above the groufDARBome surveys for the ‘toddlers’ and ‘other
children’ age groups. For this scenario, up to 26.end up to 2 % of consumption days are found
with exposure levels above the group ARfD acrossesis in the children (infants, toddlers, other
children) and adults (adolescents, adults, eldedyy elderly) age groups.

A further acute exposure scenario addressed padmeonsume commercially produced foods, since
the concentration in these products may increasetive suggested increased ML, although being still
below the ML for each final product, because a @iglevel in the ingredients can be expected. In
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general, this acute exposure scenario resulted lowapercentage of consumption days above the
group ARfD of less than 1 % with the exception dfieat bread and rolls and pasta where the
percentage of consumption days above the group ARIIM increase up to 2 and 13 %, respectively
with the suggested increased ML. However, for pasitis may be quite an overestimation,
considering that the cooking effect on the DON lénas not been taken into account.

Increased probabilities of exceeding the group AR¥Eh the suggested increased ML in cereal
ingredients were seen with both the scenario adiig@shome-made cereal food and the one
addressing commercially produced cereal-based fblee.proportion of consumption days above the
group ARfD was highest for the acute exposure ed&mwith home-made cereal-based food.
Although indicating concern, this scenario may bersas a worst case. For commercially produced
food the percentage of consumption days with exoabove the group ARfD was generally low.
However, the exposure scenario can be considensghhistic. Higher probabilities of having exposure
above the group ARfD with the suggested increaséddvparticularly associated with consumption
of pasta, wheat bread and rolls, and indicate gonce

The CONTAM Panel noted that the group PMTDI andugréRfD for DON include the acetyl-
derivatives 3-Ac-DON and 15-Ac-DON. The exposurenirthe acetyl-derivatives has not been
covered in this statement, since the acetyl-deavigatare not included in the current or suggested
increased ML and few data are available on thecuoence in food in the EU. The exposure
estimations in this statement indicate that theugréiBGVs are already exceeded by the parent
compound DON in a number of cases. An increasbefXON ML can be expected to be associated
with an increase of the levels of DON and Ac-DONdarley flour, wheat flour and semolina, and
can therefore increase the exposure and conseytiemtbxceedances of the group HBGVs.

The CONTAM Panel noted that there is a need foruomence data on acetyl-derivatives with
sufficiently sensitive methods in order to asséwsrtimpact on the health risk associated with an
increase of the ML for DON.
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BACKGROUND AS PROVIDED BY THE EUROPEAN COMMISSION

EU LEGISLATION

The Scientific Committee on Food (SCF) adopted #99la scientific opinion on deoxynivalenol
(DONY4, establishing a tolerable daily intake (TDI) ofglkg b.w.

Based on that scientific opinion and the assesswfetiite dietary intake, maximum levels (ML) for
DON were set by Commission Regulation (EC) No 12806.

At that time it was considered not necessary, dueotoccurrence, to consider specific measures for
3-acetyl-deoxynivalenol (3-Ac-DON) and 15-acetybggnivalenol (15-Ac-DON), as measures with
regard to DON would also protect the human popaatrom an unacceptable exposure from 3-Ac-
DON and 15-Ac-DON.

The MLs established for DON are provided in thdddiereafter:

Deoxynivalenol pna/kg
1 Unprocessed cereals other than durum wheataodtmaize 1250
2 Unprocessed durum wheat and oats 1750
Unprocessed maize, with the exception of unprockssaize intended to be processed by 1750
wet milling
4 Cereals intended for direct human consumption,atdleur, bran and germ as end product 750
marketed for direct human consumption, with theegxion of foodstuffs listed in 7, 8 and 9
5 Pasta (dry) 750
6  Bread (including small bakery wares), pastriés;uits, cereal snacks and breakfast cereals 500
7  Processed cereal-based foods and baby foodsfémts and young children 200
Milling fractions of maize with particle size > 5@ficron falling within CN code 1103 13
8 or 1103 20 40 and other maize milling products vpidinticle size > 500 micron not used for 750

direct human consumption falling within CN code 4910
Milling fractions of maize with particle size 500 micron falling within CN code 1102 20

9 and other maize milling products with particle siz600 micron not used for direct human 1250
consumption falling within CN code 1904 1010

JECFA AND CODEX

Joint FAO/WHO Expert Committee on Food AdditiveECFA) evaluated DON at its P2meeting in
2010.

The Committee decided to convert the provisionatimam tolerable daily intake (PMTDI) for DON
to a group PMTDI of Iug/kg b.w. for DON and its acetylated derivativesAG@DON and 15-Ac-
DON) as 3-Ac-DON is converted to DON in vivo an@étéfore contributes to the total DON-induced
toxicity. In this regard, the Committee considetieel toxicity of the acetylated derivatives to beaq
to that of DON. The Committee concluded that theras insufficient information to include
DON-3-glucoside in the group PMTDI.

The JECFA derived a group acute reference dose@ABf 8 ug/kg b.w. for DON and its acetylated
derivatives using the lowest lower limit on the temark dose for a 10 % response (BME)Lof
0.21 mg/kg b.w. per day for emesis in pigs. Limigata from human case reports indicated that
dietary exposures to DON up to pé/kg b.w. per day are not likely to induce emesis.

4 Opinion of the Scientific Committee on Food on Fusartoxins Part 1: Deoxynivalenol (DON) (expressed
2 December 1999). Available online: http://ec.earep/food/fs/sc/scflout44_en.pdf

® Commission Regulation (EC) No 1881/2006 of 19 Decenf@@6 setting maximum levels for certain contamiaan
food. OJ L 364, 20.12.2006, p. 5-24.
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The JECFA concluded that all of the mean estimateasational exposure to DON were below the
group PMTDI of 1ug/kg b.w. National reports showed dietary expostlraswere above [1g/kg b.w.

per day in only a few cases, only for children pper percentiles. For acute dietary exposure, the
estimate of Qug/kg b.w. per day, based on high consumption adidbiend a regulatory limit for DON

of 1 mg/kg food, was close to the group ARTD.

At the 7" session of the Codex Committee on Contaminantsoimd$ (CCCF) in April 2013, the
CCCF agreed to establish an ML of 1 mg/kg for fl@@molina, meal and flakes derived from wheat,
maize and barley. The Delegations of the Europeaanriand Norway asked for more time to consult
with their risk assessment bodies before agrearigea proposed ML of 1 mg/kg and the Delegation
of the Russian Federation expressed its reservakiont this decision. This conclusion was confirmed
at the meeting of the Codex Alimentarius Commis$©AC) in July 2013.

Following this conclusion it was agreed at the 8itag Committee on the Food Chain and Animal
Health section on “Toxicological Safety of the FoBHdain” in April 2013, that the European Food
Safety Authority (EFSA) should be asked for a difienopinion on the risks for public health reldte
to the possible increase of the MLs for flour, senay meal and flakes derived from wheat, maize or
barley.

TERMS OF REFERENCE AS PROVIDED BY THE EUROPEAN COMMISSION

In accordance with Art. 29 (1) (a) of RegulatiorCjBENo 178/2002 the Commission asks EFSA for a
scientific opinion on the risks to human healtratedl to a possible increase of the ML of DON for
flour, semolina, meal and flakes derived from whesize or barley from 750 pg/kg to 1000 ug/kg as
an ingredient, with the understanding that the Mt iread (including small bakery wares), pastries,
biscuits, cereal snacks and breakfast cereals nsrmaathe level of 500 pg/kg.

EFSA Journal 2013;11(12):3490 !
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ASSESSMENT

1. Introduction

Deoxynivalenol (DON), also known as vomitoxin, isnmg/cotoxin mainly produced bffusarium
graminearumandF. culmorum These fungi are plant pathogenic fungi that goowthe cereals in the
field and can grow in temperate climates (Marinaét 2013). Besides DON, also the acetyl-
derivatives, 3-acetyl-deoxynivalenol (3-Ac-DON) ahfacetyl-deoxynivalenol (15-Ac-DON) can be
formed by these fungi and have been reported taraogether with DON (Berthiller et al., 2013;
Varga et al., 2013). Deoxynivalenol-3-glucoside (iD3-glc) is the main plant metabolite of DON
and is often termed a masked mycotoxin (Varga.e2al3).

DON is a common contaminant in grains (wheat, maige, barley, oats, and rice) and grain-based
products. The acetyl-derivatives are infrequent#iyedted, and levels are typically less than 10 % of
those reported for DON (FAO/WHO, 2011).

DON belongs to the type B trichothecenes, which cdraracterised by a carbonyl group at the C8
position (Do6ll and Danicke, 2011). The chemical usture of DON (12,13-
epoxy-3, 7a,15-trihydroxytrichothec-9-en-8-one, 461,005, molecular weight : 296.32 g/mol, CAS
51481-10-8) is shown in Figure 1. The analyticathnds used for DON have been reviewed recently
by Ran et al. (2013). Immunoassays, liquid chrogratohy-mass spectrometry (LC-MS) and liquid
chromatography-tandem mass spectrometry (LC-MS/m8)the mostly used techniques for DON
analysis. Among the immunoassays, enzyme-linkedunusorbent assays (ELISA) are widely used
but have the disadvantage of cross-reactivity aadefpositive results, thus, positive results are
usually confirmed by other analytical methods (R&al., 2013). Various commercial ELISA kits are
available for DON and cross-reactivity has beerepled against 3-Ac-DON, 15-Ac-DON, de-epoxy-
DON and DON-3-glc, nivalenol, fusarenone X, diaggszirpenol, T2-toxin, HT2-toxin, verrucarol,
and zearalenone (Tangni et al., 2010).

|
15CH,0H

Figure 1: Chemical structure of deoxynivalenol

The Scientific Committee on Food (SCF) carried autisk assessment in 1999 and established a
temporary tolerable daily intake (tTDI) of 1 pg/kopdy weight (b.w.) based on a no-observed-
adverse-effect level (NOAEL) of 100 pg/kg b.w. pey for reduced growth in a 2-year feeding study
in mice by Iverson et al. (1995) and an uncertaifatytor of 100 (SCF, 1999). This tTDI was
confirmed by the SCF in 2002 and a full tolerakdélydintake (TDI) of 1 ug/kg b.w. was established
(SCF, 2002).

In 2001, the Joint FAO/WHO Expert Committee on Féattlitives (JECFA) evaluated the health risk
of DON and established a provisional maximum tdikradaily intake (PMTDI) of 1 pg/kg b.w.
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(FAO/WHO, 2001). This was also based on the no+weskeffect level (NOEL) of 100 pg/kg b.w.
per day for decreased body weight gain from the&-yeeding study in mice by Iverson et al. (1995)
and an uncertainty factor of 100. The JECFA coretuthat intake at this level would not result in
effects on the immune system, growth, or reproduactSince 3-Ac-DON is converted to DON and
contributes to the total DON-induced toxicity, tHeCFA converted in 2010 the PMTDI for DON to a
group PMTDI of 1 pug/kg b.w. for the sum of DON ait&l acylated derivatives (3-Ac-DON and 15-
Ac-DON). The JECFA concluded that there was insidfit information to include DON-3-glc in the
group PMTDI (FAO/WHO, 2011). Based on the lower ®&b confidence limit for a benchmark
response of 10 % extra risk (BMR). of 0.21 mg/kg b.w. per day for emesis in pigs ard
uncertainty factor of 25, the JECFA establishe®®10 a group acute reference dose (AR

8 ng/kg b.w. for the sum of DON and its acylatedivdgives (3-Ac-DON and 15-Ac-DON)
(FAO/WHO, 2011).

The European Food Safety Authority (EFSA) also ikemkin July 2013 a request from the European
Commission to deliver a scientific opinion on theks for animal and public health related to the
presence of DON, metabolites of DON and masked DONbod and feed. As the deadline for
finalisation of that full risk assessment is substdly later than the deadline set by the Comroissi
for the current request, the Panel used the greafithbased guidance values (HBGV) established by
JECFA for the risk characterisation in this statetne

2. Legislation on deoxynivalenol in food

In order to protect public health, Article 2 of tBeuncil Regulation (EEC) No 315/9&ipulates that,
where necessary, maximum tolerances for specifitacoinants shall be established. Subsequently, a
number of maximum levels (MLs) for mycotoxins irofbwere laid down in Commission Regulation
(EC) No 1881/2006. The current MLs for DON in vaisdfoodstuffs are summarized in Table 1.

The acute reference dose is the estimate of thesginad a substance in food or drinking water, egpeel on a body

weight basis, that can be ingested in a perioddoh@urs or less without appreciable health riskh® consumer. It is

derived on the basis of all the known facts attiime of evaluation (FAO/WHO, 2009).

" Note: In this statement, where reference is mad&utopean legislation (Regulations, Directives, Biecis), the reference
should be understood as relating to the most cuamendment, unless otherwise stated.

8 Council Regulation (EEC) No 315/93 of 8 February 1888ng down Community procedures for contaminantfoid.

0OJ L 37,13.2.1993, p. 1-3.

EFSA Journal 2013;11(12):3490 9




"~ efsam

European Food Safety Authority Maximum levels of deoxynivalenol in certain cerpadducts

Table 1: Maximum levels for deoxynivalenol in various foadf$$ as laid down in Commission
Regulation (EC) No 1881/2006 as amended.

Category Foodstuff DON (pg/kg)
1 Unprocessed cere&l8 other than durum wheat, oats and maize 1250
2 Unprocessed durum wheat and 83ts 1750
3 Unprocessed maiZe with the exception of unprocessed maize interiddze 1750
processed by wet millifg
4 Cereals intended for direct human consumptioreatdlour, bran and germ as 750

end product marketed for direct human consumptiati, the exception of
foodstuffs listed in 7, 8 and 9

5 Pasta (dry) 750

6 Bread (including small bakery wares), pastriés;uits, cereal snacks and 500
breakfast cereals

7 Processed cereal-based foods and baby foodsfémts and young childréf” 200

8 Milling fractions of maize with particle size ®6 micron falling within CN 750

code 1103 13 or 1103 20 40 and other maize mipirglucts with particle
size > 500 micron not used for direct human congiompalling within CN
code 1904 1010

9 Milling fractions of maize with particle size500 micron falling within CN 1250
code 1102 20 and other maize milling products witticle size< 500
micron not used for direct human consumption fglhvithin CN code 1904
1010

DON: deoxynivalenol; CN: combined nomenclature.

(a): The maximum level applies to unprocessed cereasefl on the market for first-stage processing.stFtage
processing’ shall mean any physical or thermalttneat, other than drying, of or on the grain. Clegnisorting and
drying procedures are not considered to be ‘fitatys processing’ insofar no physical action is texkion the grain
kernel itself and the whole grain remains intaderatleaning and sorting. In integrated productéon processing
systems, the maximum level applies to the unprecessreals in case they are intended for firstesprgcessing.

(b): The maximum level applies to cereals harvestedakeh over, as from the 2005/06 marketing yeaactordance with
Commission Regulation (EC) No 824/2000 of 19 April @@stablishing procedures for the taking-over oéaks by
intervention agencies and laying down methods afyais for determining the quality of cereals (01Q0, 20.4.2000,
p. 31), as last amended by Regulation (EC) No 106&/20J L 174, 7.7.2005, p. 65).

(c): The exemption applies only for maize for whitls evident e.g. through labelling, destinatitimt it is intended for use
in a wet milling process only (starch production).

(d): Pasta (dry) means pasta with a water contentprbapnately 12 %.

(e): Foodstuffs listed in this category as defined in @ossion Directive 2006/125/EC of 5 December 200§ mtessed
cereal-based foods and baby foods for infants andg children (OJ L 339, 6.12.2006, p. 16).

(H: The maximum level refers to the dry matter. Thg ohatter is determined in accordance with Regula{ie@) No
401/2006.

As requested by the EU Commission, this statermeapipraises the risks to human health related to a
possible increase of the ML for DON in flour, seinal meal and flakes derived from wheat, maize or
barley from 750 pg/kg to 1000 pg/kg as an ingrediErom a legislative point of view, wheat meal
and wheat flour are understood as synonyms asasésbarley meal and barley flour. Wheat flour and
meal, as well as barley flour and meal fall undgegory 4 of Table 1. Wheat and barley semolina are
not explicitly mentioned in the legislation, howeteey could eventually be covered by cereal fiaur
general (category 4). There are currently no Muswibeat and barley flakes as an ingredient, unless
they are mixed into breakfast cereals (categorywBlize flour and meal are considered as milling
fractions of maize with a particle size 500 micron and are covered by category 9 of Tdble
Depending on milling grade, maize semolina caneeifall under category 8 or 9. Maize semolina
used as an ingredient in polenta, snacks and adny denerally has a particle sg&00 micron and
therefore falls under category 9.

Thus, from a legislative point of view, wheat flpuneal and semolina, barley flour, meal and
semolina, and maize semolina with particle sizeéd® Bicron would be influenced by an increase of
the ML for DON from 750 to 1000 pg/kg.
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3. Occurrence data
3.1. Overview of the data available for the analys

For this statement, EFSA relied on existing ocaweedata on DON in food collected between 2007
and 2012 and reported by 21 European countriesstibg deadline of the Commission request did
not allow EFSA to issue a complementary call faiagdan particular for data analysed as part of-self
monitoring by the food business operators. Thusestimation of the percentage of samples that
exceeded the current MLs and therefore were noedlan the market was not feasible on the basis of
submitted occurrence data.

A detailed data quality control was performed idesrto check for duplicate submissions, to identify
potential errors in the food description and/oromipg the results and to ensure the overall
comparability of the data. As a result, 27 sampless excluded from the analysis because they were
found to be submitted twice, and 74 other sampleievexcluded because they were associated with
uncertainties in the unit of expression of the ltssu

For this statement, the EFSA Scientific Panel ont@minants in the Food Chain (CONTAM Panel)
decided to base its evaluation only on the occaga@ata that were generated with analytical methods
based on gas or liquid chromatography. These mstlawd generally capable of differentiating
between DON, its derivatives 3-Ac-DON, 15-Ac-DON daibON-3-glc. As the Commission
Regulation (EC) No 1881/2006 only covers the pasemhpound DON but not the derivatives and
conjugates, the possible increase of the ML relalss only to the parent compound. However, for the
risk assessment it is important to take also thievatives into account. While the data on the paren
compound DON are generated by the chromatograpbtbads, ELISA based methods may in total
or in part cover besides the derivatives and caipg) also other mycotoxins due to the cross-
reactivity of the antibodies (see Section 1). Thosgurrence data generated with ELISA based
methods presumably overestimate the occurrendeegbdrent compound DON. Therefore, the results
generated with techniques other than gas or ligoidmatography, i.e. ELISA and High Performance
Thin Layer Chromatography (2 787 samples), or forclv the analytical technique was not indicated
by the data provider (5 028 samples) were excldided the analysis.

The cut-off values for the left-censored data (esults below the limit of quantification (LOQ))ene
set at 200 pg/kg for grains and grain-based predaetd 150 pg/kg for other foods. These
corresponded to approximately theé"#8ercentile of the quantified results. All left-cemed results
associated with an LOQ above the cut-off value wexeluded from the dataset (131 samples
excluded, all reported as below the LOQ).

Finally, from an initial dataset of 18 804 sampl&8,757 samples were taken into account in this
statement. Half of the data were reported by twmtries, Germany (35 %) and Slovakia (16 %).
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Figure 2: Distribution of the quantified results (QR; in dagkey) and of the reported limits of
quantification (LOQ; light grey) for DON in pg/kgefore the application of LOQ cut-off criteria
(Box-plot: whiskers at B percentile and 95percentile, box at 25percentile and 75percentile with
line at 5" percentile; N: number of samples).

3.2. Distribution of deoxynivalenol levels in food

Appendix Tables Al to A4 show the distribution 0DN levels in the different foods covered by the
dataset. Due to the smaller size of the datasely [2@els cannot be described in as many food groups
as in the EFSA report on occurrence of and exposufON in food and feed (EFSA, 2013). This
concerns especially some foods other than graidsgeain-based products (vegetable oils, oilseeds,
tea and herbs infusion, confectionary, dried fruitst drinks, herbs spices and condiments, vegetabl
products) which are gathered in a group of ‘otlvedt’ (Appendix A, Table A4). Due to the lack of a
sufficient number of results based on chromatogcapiethods, these ‘other foods’ cannot be properly
considered in the exposure assessment. In the E€At they were found to represent, depending on
surveys and age classes covered by the Europeapr€oemsive Food Consumption Database (see
Paragraph 4), from 0.2 up to 2 % of the chronicdotaound (LB) mean exposure estimate, and from 2
up to 16.2 % of the chronic upper bound (UB) megposure estimate. Concerning the grains and
grain-based products, the data available do nthdissh between the different kinds of oat, spek

rye milling products. However, no major differenbetween the DON levels measured in these
products was previously identified. Since barleyuflis included in the ingredients affected by the
potential change of the ML, it is now treated aspacific food group, despite the very small number
of data (n = 5).

Compared to the EFSA report on occurrence of apd®xe to DON in food and feed (EFSA, 2013),
the DON levels found in grains for human consumptimd grain milling products are somewhat
higher (mean estimated under the middle bound (Eumption at 141.5 pug/kg vs. 111.8 pg/kg in
the report for grains for human consumption, 124g3kg vs. 103.5 pg/kg in the report for grain
milling products) in the dataset used in the presgatement. They are in the same ranges for
processed cereal products (breads and rolls, lastagéreals, fine bakery wares, raw pasta) and othe
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foods, as in the EFSA report (EFSA, 2013). Theeddihces are explained by the different data quality
criteria applied in this statement compared tor#port (selection of results generated with gas and
liquid chromatography techniques, different cut-efflues for limit of detection (LOD)/limit of
quantification (LOQ)). As already observed in thESA report, DON is found at higher levels in
maize and wheat grains and milling products thaproducts from other grains. The levels found in
processed cereal products are lower than thosewdlosin grains and grain milling products. Among
the other foods, snacks (corn chips, curls andl&sX contain the highest levels of DON.

Table 2 shows the summary statistics for thoseat@m@ducts that would be affected by the potential
increase of the ML for DON from 750 to 1000 pg/kg.

Table 2: Distribution of deoxynivalenol levels (expresseduig/kg) across grain milling products
affected by the potential increase of the maximewel for deoxynivalenol

Concentration (ng/kg)
LC Mean P95
Food group N (%) MB (LB — UB)®@ MB (LB —
uB)@?
Wheat products
Wheat flour 1316 328 138.6 [130.3; 146.9] 550.0
Wheat semolina 116 59.5 193.9 [176.4; 211.3] 1398.0
Barley products
Barley flour 5 80.0 28.2 [22.2; 34.2] -
Total 1437 35.1 142.7 [133.6; 151.7] 600

N: number of samples; LC: left-censored results; I&ver bound; MB: middle bound; UB: upper bound; P95"
percentile.

(a): When the MB, LB and UB estimates are equal onk estimate is given.

(b): P95 is only reported for food groups for what least 60 samples were available.

3.3. Contribution of acetyl-derivatives to total ccoxynivalenol concentrations

The group HBGVs established by JECFA include 3-AgNDand 15-Ac-DON (See Section 1).
Therefore, it is also important to estimate thedntcibution to total DON and to include these
compounds in the current evaluation of human exgosu

Among the 10 757 samples that were taken into adcouthis statement, 2 684 were analysed for
both DON and the two acetyl-deoxynivalenol (Ac-DObdYmpounds. However, only 53 samples
contained a detectable level for one of the Ac-DOdscompared to 1 153 samples in which DON
was detected. Typically, none of these 53 sampbegamed both Ac-DONSs. In six samples, both
DON and 3-Ac-DON were quantified and the conceittradf 3-Ac-DON was on average 20 % of the
DON concentration (range: 8-71 %). In one samplecaf flakes, 118 pg 3-Ac-DON/kg was
detected, but the concentration of DON was repadoeddw the LOD. DON and 15-Ac-DON were
both quantified in 46 samples and the concentraifatb-Ac-DON was on average 36 % of the DON
concentration (range: 3-103 %).

Considering all 1 153 samples in which DON was ¢jtiaed, the concentration of 3-Ac-DON was on
average 0 to 26 % (LB-UB) of the DON concentratéond ranged between 0 and 127 % (minimum
LB-maximum UB). For 15-Ac-DON, this was on averag#o 33 % (LB-UB) and ranged between
O and 386 % (minimum LB-maximum UB). These high tdbutions of the acetyl-derivatives,
compared to the quantified DON concentrations, dare to the higher LOD/LOQs that are often
reported for the acetyl-derivatives compared to DONhe samples with detectable Ac-DON levels,
there was no clear relationship between the DOHIland their relative contribution of the Ac-DONSs,
indicating that the relative contribution is nopdadent on the DON level.
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In their derivation of the group HBGVs, JECFA cardd that on average 3-Ac-DON and 15-Ac-
DON add less than 10 % of the level of DON (FAO/WH011).

Data on levels of the two Ac-DONs and their conttibn to total DON were reported by various
authors as outlined below. Berthiller et al. (20@xpmined five wheat and two corn samples and
found DON levels between 90 and 1540 pg/kg. Inhigher contaminated samples some 3- and/or
15-Ac-DON was detected (10-50 pg/kg) but was edeitato less than 2 % of the DON
concentration.

Asam and Rychlik (2009) analyzed 16 maize and maiaducts from Germany and observed 15-Ac-
DON (range 10-150 pg/kg) in addition to DON (rarige860 pg/kg), but no 3-Ac-DON. The relative
level of 15-Ac-DON to that of DON was 23 * 11 %.

During the period 2001-2005, Edwards (2009) analyséotal of 1624 grain samples from the United
Kingdom (UK). DON was detected above the LOQ (1¢kpgpin 86 %, 15-Ac-DON and 3-Ac-DON
in respectively 2.7 and 1.2 % of the samples. (ngamples with high DON levels, the Ac-DONSs to
DON ratio was 0.25-2.5 %. However, samples weremas! with high DON and no Ac-DONSs or low
DON and high Ac-DON levels, the latter showingaatof 25-150 %.

Malachova et al. (2011) analysed 116 cereal-basmtlipts from the Czech market and detected DON
in 88 % of the 75 flour products with a mean of 1&%kg (LOD (expressed as lowest calibration
level) of 12.5 pg/kg). Although included in the bigal method, Ac-DONs were not mentioned in
the results and in fact were not detected (J. b\gsI2013, personal communication).

De Boevre et al. (2012) analysed 174 samples ohtylnéheat bran, cornflakes, popcorn and oatmeal
for DON, the two Ac-DONs and the DON-3-glc. The soimthe glucoside and acetyl-derivatives
contributed 44, 53, 45, 82 and 62 %, respectivelthe total sum in the five types of product® th
two Ac-DONSs alone contributing 22, 32, 32, 51 add%. When ignoring the DON-3-glc, it can be
estimated that the Ac-DONSs contribute 40-78 % ®dtim of DON and Ac-DONSs. These values are
clearly higher than the ones calculated from th&&End JECFA-database and those found by other
investigators, indicating that the Ac-DONSs can citmite substantially to the overall exposure.

Montes et al. (2012) analysed 148 breakfast cegaples from the Spanish retail market, with LOQs
around 20 pg/kg. Of 62 corn products, 19 were pesfior DON with a mean of 86 pg/kg (range

33-191), as compared to 5 out of 27 wheat samphesuf 223, range 59-468 pug/kg) and 14 out of
46 multigrain samples (mean 66, range 32-127 pgflkghone of the samples were the Ac-DONs
detected.

Dall'Asta et al. (2013) detected 3-Ac-DON in 86 afit150 samples of Italian durum wheat (median
134, maximum 203 pg/kg) and 15-Ac-DON in all sarsplimedian 92, max 244 ug/kg), as compared
to DON in all samples (range 47-3715 pg/kg, no meegirovided). No Ac-DONs to DON ratios were
described.

Ogiso et al. (2013) analysed corn-derived feedfaed ingredients, such as dried distillers graiite w
solubles (DDGS) and corn gluten meal. DON was detkdn all DDGS samples (range
120-6200 pg/kg), 3- and 15-Ac-DON in 26 sampleshwianges of 20-120 and 10-2100 pg/kg
respectively. In corn gluten feed samples, all @ges were shown to contain DON, as well as 15-
Ac-DON, and 27 of these samples also contained -B@&. Ranges were 730-12000, 40-1600 and
10-40 pg/kg, respectively. For 36 corn gluten nszahples, DON, 15-Ac-DON and 3-Ac-DON were
detected in 24, 20 and 0 samples, with ranges-@480and 10-180 pg/kg. Of 30 mixed feed samples,
DON was detected in all 30 samples (range 150-312§/8g), 15-Ac-DON in 29 samples (30-290
ng/kg) and 3-Ac-DON in 1 sample (10 pg/kg). Overialvas concluded that the levels of DON were
higher than those of 15-Ac-DON and these in turrewegher than those for 3-Ac-DON. The relative
ratio of Ac-DONs to DON varied from several per tenmore than 50 %, but no precise values were
presented.
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In summary, based on the published literatureait lse concluded that Ac-DONs may be present at
higher percentages than those calculated from B#8AENd JECFA-database and thus may contribute
substantially to the total DON exposure.

3.4. Food processing

The influence of food processing on mycotoxins eanegral, or on DON in particular, has been
reviewed by several authors (FAO/WHO, 2001, 2014azeéfl and Patel, 2004; Castells et al., 2005;
Bullerman and Bianchini, 2007; VKM, 2013).

Sorting and cleaning may lower DON levels, howeier degree of decontamination varies among
studies (FAO/WHO, 2001). During the milling proce€30ON is distributed between the milling
fractions resulting in higher concentrations in gggm and bran fractions (Bullerman and Bianchini,
2007; Lancova et al., 2008).

Conflicting results have been reported for theafté bread-making on DON concentrations, ranging
from no significant effect to a reduction by 50 %arficova et al., 2008; Scudamore, 2008; Voss and
Snook, 2010; Cano-Sancho et al., 2013). Bergantiai.(2010) observed that an increase in time
and/or temperature during baking could reduce tldNDrontent in bread, but only when highly
contaminated flour is used. Bretz et al. (2006}list thermal degradation of DON in food models and
observed DON degradation under all tested conditi¢h50 - 200 °C/5 - 20 minutes). Several
degradation compounds were identified, and cetlcellexperiments with immortalized human kidney
epithelial (IHKE) cells showed lower cytotoxicity the degradation compounds compared to DON.

Conflicting results have also been reported for thituence of extrusion cookifgon DON
concentrations in food. Scudamore et al. (2008ayepprted that DON is relatively stable in
wholemeal wheat grain, maize flour and grits duemgrusion cooking, while Cazzaniga et al. (2001)
reported a reduction in the DON content by morantBa % in experimentally contaminated maize
flour. Wu et al. (2011) showed that the reducti6®®N concentrations during extrusion cooking of
wheat grits depends on moisture content, pressesalence time in the extruder, protein content of
the food, temperature and pH.

Visconti et al. (2004) studied the DON concentradi@uring durum wheat processing and spaghetti
cooking. Compared to uncleaned durum wheat, thennoemcentrations of DON were 77 % in
cleaned wheat, 37 % in semolina, 33 % in spaghetti 20 % in cooked spaghetti. The observed
reduction of DON in cooked spaghetti was due tcHewy into the cooking water. A higher reduction
was observed when a higher water to spaghetti vea® used. Cano-Sancho et al. (2013) confirmed
that DON is transferred into the cooking water dgrpasta boiling and observed a reduction of the
DON content in pasta by up to 75 %. However, itutidoe noted that concentrations were expressed
on a wet weight basis and pasta takes up watengiodoking which dilutes the concentration in the
boiled pasta.

Since the ingredients considered in this stateraemtnot used for beer production, the influence of
brewing on DON concentrations was not considered.

4. Consumption data

Food consumption data were derived from the EFSM@ehensive European Food Consumption
Database (Comprehensive Database) which was hul010 from existing national information on
food consumption at the individual level (EFSA, 20Huybrechts et al., 2011; Merten et al., 2011).
The Comprehensive Database comprises consumptianofie66 642 individuals from 32 surveys
carried out in 22 different European countries ciogpthe following age-groups: infants (< 1 year

® Extrusion cooking is a high-temperature short-tmecess where the raw material is subjected torsesfeear resulting in
molecular transformations and chemical reactiorss Techniques is used for the production of brastkEereals and
shack foods (Castells et al., 2005).
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old), toddlers¥ 1 year to < 3 years old), children 8 years to < 10 years old), adolescentt({ years
to < 18 years old), adults (L8 years to < 65 years old), eldety@5 years to < 75 years old) and very
elderly & 75 years old). Consumption data were collectet @4th dietary recalls covering one or two
days, 48h dietary recalls, or through dietary rdsarovering 3 to 7 days.

For the chronic exposure assessment, as suggestetheb EFSA Working Group on Food
Consumption and Exposure (EFSA, 2011), only indigld with at least two days of reporting were
considered representing a total of 53 728 indiMsldeom 28 surveys and 17 European countries
(Appendix B). The mean consumption level was edechat the individual level for the different food
groups defined based on the occurrence data almi(abe Section 3.2). For the acute exposure
assessment, all reporting days were consideredhwhpresented a total of 195 200 days (Appendix
B). For each reporting day, the total amount oheaicthe food groups of interest consumed that day
was determined. Due to different methodologies ddita from the different surveys cannot be merged
to produce one single estimate for the Europeanulptipn. The exposure (chronic/acute) is
consequently assessed at the survey level foragelgroup covered by the survey.

5. Impact of increasing the maximum level

5.1. Impact on the mean deoxynivalenol level in se-processed cereal products

The impact of increasing the ML from 750 to 100@0kggvas assessed considering barley flour, wheat
flour (brown flour, white flour, wholemeal flour|dur from durum wheat, graham flour) and wheat
semolina (couscous, semolina from durum wheat eod §oft wheat). Flakes from wheat, maize and
barley — as breakfast cereals — are not consigeréagredients and therefore not subject to a plessi
increase of the ML. Flour and meal from maize waretaken into account in this analysis, since the
current ML is higher than 1000 pg/kg. Maize semolused as ingredient of polenta, snacks and baby
food has a particle size500 micron and is therefore not affected by theemimal increase of the ML.

5.1.1. Methodology

Due to the lack of appropriate occurrence data fppeamarket monitoring, the impact of increasing
the ML on the mean DON level in semi-processedatgpenducts was assessed using a simulation
approach. A new dataset, of equal size to the vbdedataset, was generated by resampling the
observed dataset under the constraint that theogrop of non-compliant samples would remain the
same after the increase of the ML. This approach implemented in the SAS software (version 9.3)
as follows:

- nconcentration values were randomly drawn withaeginent, wherg is the total number of
concentration values available in the reportedsddaias follows:

0 n p values were drawn from a uniform distribution beén 1000 pg/kg and the
maximum DON level reported, whepeis the proportion of non-compliance in the
reported dataset.

0 npp/(1-p’)values were drawn from a uniform distribution betnw 750 pg/kg and
1000 pg/kg, wherg' is the proportion of samples between 750 and 1@Kg
among the total number samples above 750 pg/kpastd from the reported dataset,

0 n—np-npp/(l-pYyalues were drawn from the reported values belodvigkg.

- The LB/MB/UB mean DON level was estimated from Himulated dataset and divided by
the LB/MB/UB mean DON level estimated from the ndpd dataset.

- This procedure was repeated 1 000 times and then mkahe values obtained from the
1 000 iterations was calculated with its 95 % @Infadence interval). In a sensitivity analysis,
the number of iterations was increased by a famtd0 to 10 000, in order to check whether
1 000 iterations were sufficient to fully reflebitvariability of the reported dataset.
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In this simulation study, barley flour, wheat flaund wheat semolina were considered as a singte foo
group.

This process is further explained based on theabotimbers in Section 5.1.2 and Figure 3.

5.1.2. Results of the simulation of the occurrenagata

The reported dataset contained 1 437 sampiesf(barley flour, wheat flour and wheat semolina,
with LB, MB and UB mean levels respectively at B3pg/kg, 142.7 pg/kg and 151.7 pg/kg. The
highest DON level was observed in a sample of wiiteat flour at 3410 g/kg. The proportion of
non-compliancep) was estimated at 1.67 % (i.e. 24 reported vadibese 750 pg/kg). The proportion

of samplesf’) between 750 and 1000 pg/kg among the total nuisamples above 750 pg/kg was
38 % (i.e. 9 reported values).

The simulated dataset (Figure 3) was built with:
- 24 values 1 p) drawn from a uniform distribution between the sgjgd increased ML of
1000 and 3410 po/kg,

- 15valuesrip p'/(1 — g)) drawn from a uniform distribution between 750 a0@0 ug/kg,

- 1398 -np-npp/(l-p)=1437 — 24 - 1Balues were drawn from the 1 413 results
below 750 pg/kg available in the reported dataset.
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Figure 3: lllustration of the methodology to simulate theadet on the occurrence of DON after the
increase of the maximum level (n = number of sampbte= probability of non-compliance with the
maximum level; p’ = probability of a concentratibetween 750 and 1 000 when non-compliant with
the current maximum level).

The distributions of the reported and simulatedadset of DON concentrations in barley/wheat
flour/semolina are given in the Appendix C.

From the 1 000 iterations, it was estimated thainging the ML from 750 pg/kg to 1000 pg/kg in
barley flour and wheat flour and semolina wouldréase the LB, MB and UB DON mean levels by
factors of 1.16 (95 % CI = 1.09 — 1.23), 1.15 (95C%= 1.09 — 1.21) and 1.14 (95 % Cl = 1.08 —
1.20), respectively. Same Cls were obtained whitegiasing the number of iterations by a factorGf 1
to 10 000.

5.1.3.  Occurrence data in field samples of wheatdm the Netherlands

A potential problem when evaluating the EFSA dagebia that samples exceeding the ML may be
underrepresented since the batches they represrt wot put on the market. In the Netherlands,
during the years 2009-2011, samples of wheat wateated directly after harvesting and analysed for
DON with LC-MS (Van der Fels-Klerx et al., 2012; Roogenboom, 2013, personal communication).
A set of 143 samples was obtained and these wellaated for the effect of applying different MLs
(excluding samples above the applied ML) on thermd&and UB concentration (Table 3).
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DON could be quantified in 70 out of 143 sample®@Q-of 100 pg/kg). The mean LB concentration
of the 143 samples was 631 pg/kg, due to some samyth very high levels. Applying a ML of
750 png/kg, the mean level would be significantidueed by a factor of 4.64 to 136 pg/kg. When
applying a ML of 1000 pg/kg, there would be a reduc by a factor of 4.15 to a mean level of
152 pg/kg. When raising the ML from 750 to 1000kggthe increase in the mean level would be by
a factor of 1.12.

The mean UB concentration level would decrease f6&2 to 194 pg/kg by applying an ML of
750 pg/kg, and to 210 with an ML of 1000 pg/kg.that case, the increase in the ML from 750 to
1000 pg/kg would result in an increase in the mewaal by a factor of 1.08.

These data show that the mean LB and UB DON lewelsld increase by a factor of 1.12 and 1.08,
respectively when raising the ML from 750 to 10@fkg. These factors are within the 95 % CI of the
simulated factors and support the outcome of timellsition approach (see Section 5.1.2).

Table 3: Summary statistics of DON concentrations in Dutcheat samples when applying
different maximum levels (based on Van der FelssKkt al., 2012; R. Hoogenboom, 2013, personal
communication).

Maximum N LC (N) Mean (LB) Mean (UB) P95
level (pg/kg) (Ha/kg) (Ha/kg) (Hg/kg)
None 143 73 631 682 2505
1000 127 73 152 210 630
750 124 73 136 194 583

N: number of samples; LC(N): number of left-censadath; LB: lower bound; UB: upper bound; P95" @@rcentile
5.2. Influence of increasing the maximum level ochronic exposure levels

5.2.1.  Methodology

Chronic exposure to DON was assessed at the indiVvitevel by multiplying the mean daily
consumption for each food with the correspondingam@®ON concentration, summing up the
respective intakes throughout the diet, and findiyding the results by the individual’'s body wieig
The mean as well as the"™percentile of exposure were then derived for gamulation group (i.e.
[survey and age class] combinations). The percentdgndividuals with an exposure higher than
1 pg/kg b.w. per day was estimated.

The chronic exposure was first assessed considdranghean DON concentration as estimated from
the existing dataset (see appendix A), hereafterrezl to as ‘chronic exposure estimation with
current ML'. In order to assess the influence afr@asing the ML on chronic exposure levels, the
chronic exposure was also assessed consideringcegase by a factor of 1.15 of the mean DON
levels in all food products potentially containibgrley flour, wheat flour and semolina as ingretiien
This mainly concerned bread and rolls (except treosdusively made with flours other than wheat,
such as rye bread and crisp), mixed breakfast lseegal porridge, fine bakery wares, pasta, some
composite foods and snacks (sandwiches, pizzaghsit some foods for infants and young children
(cereal-based foods, and ready-to-eat meals baseereals) and some products for special nutritiona
use (fine bakery wares for diabetics and completendllas). For the other foods, the mean DON
levels were the ones estimated from the reportédsda This scenario is hereafter referred to as
‘simulated chronic exposure with suggested incre:ase’.

The percentage difference between the exposurdslegained from the two calculations was
characterised for each [survey and age class] c@tibn across the Comprehensive Database.
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5.2.2. Results

Table 4 presents the ranges (minimum, median arximman) of the mean and Y5percentile
exposure levels and of the percentage of subjdtitisan exposure above the group PMTDI afglkg
b.w., estimated across the different surveys aedgagups for the current exposure estimation aed th
simulated exposure scenario (detailed results byeguand age class are available in Appendix D).
Whereas all surveys and age groups were used itee dbe ranges of the mean exposure levels, only
the ones with more than 60 subjects were used tivedéhe ranges of the Y5percentiles and
percentages of subjects above the group PMTDI.

Table 4: Current and simulated chronic exposure to deoxalenol expressed in pg/kg b.w. per
day across surveys for each age group

Chronic exposure estimation with current ~ Simulated chronic exposure with suggested

ML increased ML
Percentage Percentage
Mean P95 above group Mean P95 above group
LB-UB LB-UB PMTDI LB-UB LB-UB PMTDI
LB-UB® (%) LB-UB®@ (%)
Infants (N® = 2/1)
Minimum  0.22-0.78 1.05-1.86 5.6 - 32.6 0.25-0.83 1201 7.1-36.9
Median - - - - - -
Maximum 0.30-0.79 1.05-1.86 5.6 - 32.6 0.34 - 0.86 1.201 7.1-36.9
Toddlers (N® = 9/6)
Minimum  0.47-0.70 0.94-1.20 2.4-134 0.50-0.75 1.0489 6.4 -18.5
Median 0.56-0.92 1.02-1.72 5.7-331 0.63-1.02 1112 9.6-39.1
Maximum 0.94-1.10 155-2.13 42.1-49.5 1.07-125 7%.2.27 54.2 -64.0
Other children (N® = 17/17)
Minimum  0.45-0.49 0.83-0.92 04-22 0.50-0.54 0.9D2 3.8-5.9
Median 0.59-0.64 1.00-1.11 51-85 0.68-0.73 1.1%5 11.0-15.3
Maximum 0.94-0.96 1.65-1.73 43.0-44.6 1.07-110 0%.9.97 52.9 -55.4
Adolescents(N® = 12/12)
Minimum  0.30-0.32 0.63-0.66 0 0.34-0.36 0.72-0.74 - 00t
Median 0.38-0.41 0.73-0.77 0.6-1.2 0.43-0.46 0.8387 15-27
Maximum 0.53-0.55 1.00-1.04 4.7-6.0 0.61 - 0.63 1147 11.112.8
Adults (N® = 15/15)
Minimum  0.18-0.24 0.35-0.47 0 0.20 - 0.26 0.40-0.51 -oa
Median 0.25-0.32 0.49-0.59 0-0.2 0.28 - 0.35 0.667 0.1-04
Maximum 0.35-0.43 0.63-0.97 0.5-4.8 0.40-0.48 0.735 0.8-6.3
Elderly (NP = 7/7)
Minimum  0.17-0.21 0.36-0.43 0 0.19-0.23 0.41-0.46 0
Median 0.24-0.28 0.48-0.52 0 0.27 - 0.30 0.56 - 0.60 - 00t
Maximum 0.31-0.32 0.51-0.59 0.1-05 0.36 - 0.37 0.8%5 0.2-0.6
Very elderly (N® = 6/5)
Minimum  0.22-0.25 0.42-0.44 0 0.26 - 0.28 0.48 - 0.50 0
Median 0.24-0.28 0.52-0.55 0 0.27-0.31 0.60 - 0.63 -0
Maximum 0.33-0.34 0.56 - 0.57 0.3-1.2 0.38 - 0.39 0.65 04-1.2

ML: maximum level; PMTDI: provisional maximul tolable daily intake; N: number of samples; LB: loweuhd; UB:

upper bound; P95: §5percentile

(a): Percentage of subjects with an exposure ath@vgroup PMTDI LB — UB.

(b): Number of surveys used to derive the minimuedian/maximum mean exposure levels/number of serused to
derive the minimum/median/maximum'®percentile exposure levels and percentages ofitheils with an exposure
above the group PMTDI.

Note: The numbers for the exposure values arewadhgwith 3 figures but this does not reflect psem.

As already shown in the EFSA report (2013), the mexeposure levels estimated from the reported
data (chronic exposure estimation with current Mtg in the range of the group PMTDI ofud/kg
b.w. for some surveys covering children age grqugant, toddlers, other children). Indeed, the mea
exposure levels range between 0.22 and 0.94 ugikgder day at the LB and 0.49 and 1.10 ug/kg
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b.w. per day at the UB. The '9percentile of exposure was between 0.83 and IgB&yib.w. per day

at the LB and between 0.92 and 2.13 pg/kg b.wdpgrat the UB. In the surveys covering adult age
groups (adolescents, adults, elderly and very idehe mean exposure levels remain below the
group PMTDI, being between 0.17 and 0.53 ug/kg Ipev. day at the LB and 0.21 and 0.55 pg/kg
b.w. per day at the UB. However, the"gercentile of exposure is in the range of the grBMTDI

for some surveys, being between 0.35 and 1.0 pmikgper day at the LB and 0.43 and 1.04 pug/kg
b.w. per day at the UB.

Depending on the surveys and age groups, the meh8% percentile exposure levels (LB and UB
estimates) calculated for the simulated chronicosupe with the suggested increased ML are 4.2 to
16.0 % higher than the levels estimated for th@mirexposure with the current ML (Table 5). In
some [survey x age group] combinations, the peagenincrease of exposure is equal to the simulated
percentage increase of the mean DON concentratibarey flour, wheat flour and semolina. This is
explained by the fact that almost all exposure ©ONDis from the consumption of cereal-based
products, most of them containing wheat flour angkna.

Based on the reported data, the exceedance ofrtlup ¢°MTDI is the highest for the toddlers age
group and ranges between 2.4 and 49.5 % (minimumah® maximum UB). For the simulated
chronic exposure with the suggested increased Mk, i$ increased to between 6.4 and 64 %. Based
on median chronic exposure in other children andtgdthe percentage of consumers exceeding the
group PMTDI is approximately 2-fold higher with tlseggested increased ML (0.1 — 15.3 %) than
with the current ML (0 — 8.5 %). This is also tlase for the majority of the surveys in adolescents.

Table 5. Percentage increase of exposure from current talated exposure estimated across
surveys for each age group

Median percentage increase of exposure [minimum; mamum]©

Age group Mean exposure P95 exposure

LB UB LB UB
Infants -[11.9; 14.9] ®)5.3;10.0] 14.6 2.8
Toddlers 13.8[7.3; 15.4] 12.9[6.0; 15.0] 14.6 [6.4;15.1] 8.9[4.2; 15.1]
Other children 13.6 [10.9; 15.4] 12.8[10.0; 14.8]  13.6[11.6;a6. 12.8[7.7; 16.0]
Adolescents 13.9[11.5; 15.4] 13.0[10.9; 15.1] 14.6[9.6; 16.0 13.1[10.1; 15.9]
Adults 13.4[9.9; 15.3] 11.1[8.3; 14.5] 13.0[9.3; 15.8] 9.5[6.0; 14.6]
Elderly 14.7 [10.1; 15.5] 12.8[8.4; 14.8] 15.1[7.8; 16.0] 10.9 [7.6; 15.6]
Very elderly 14.9[11.5; 15.6] 13.6[9.1; 15.1] 15.7 [13.5; 16.0 13.6 [10.9; 14.8]

LB: lower bound; UB: upper bound; P95:™percentile.

(a) Percentage difference, determined for each mms x survey] combination, as the differencevben the mean/85
percentile obtained with simulated chronic exposwenario and the meanf®percentile obtained with current chronic
exposure estimation divided by the meaf/@Brcentile obtained with current chronic expossgenario, and presented
for each age class as the median [minimum; maximagrgss the surveys. When the median, minimum aedmum
are equal, only one value is given.

(b): the median is not indicated as there are twdysurveys for this age group.

5.3. Influence of increasing the maximum level oacute exposure levels

5.3.1. Methodology

The influence of increasing the ML on acute expedevels was assessed through two different
scenarios:

- Afirst scenario (A) was considered, reflecting Hieation where a consumer would prepare
all the cereal-based foods (bread, pastries, pastg, by himself, using the same batch of
flour or semolina. In this scenario, all the barflyur, wheat flour and wheat semolina eaten
as such or present in composite products (AppeBjixuring a day were considered to
contain DON at the level of the ML. In a first ssbenario (A.1) all the barley flour, wheat
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flour and semolina were considered at the currelntoM750 pg/kg. In a second sub-scenario
(A.2), they were considered at the suggested isee&dL of 1000 pg/kg. The other foods
consumed the same day were considered at the lbackyDON levels (mean LB - UB
level), as estimated from the reported data.

For each age group and survey combination, the raednthe 98 percentile of exposure
derived from all the consumption days as well aspgércentage of consumption days with an
exposure level higher than the group ARfD werengatied. A minimum of 60 consumption
days were required for the estimation of th€ pbrcentile of exposure and the percentage of
days above the group ARfD (Appendix F).

- A second scenario (B) was designed to reflect theat®on of a consumer who eats
commercially produced (not home-made) cereal-baseducts (bread, pastries, pasta). This
scenario aims to reflect the impact on acute diegaposure of increasing the ML on the
ingredients taking into consideration that the Miplging on the final products will not be
changed. In this scenario, the acute exposuretirggdifom the consumption of cereal-based
food was assessed independently for each processedl-based product containing barley
and/or wheat flour and semolina. Indeed, the pritibathat different commercially produced
foods consumed the same day simultaneously cohtginconcentrations of DON is small.
For this scenario, the concentration of DON in fihal product was calculated by using the
ML of the ingredient and the percentage of theadgnt in the final product. In a first sub-
scenario (B.1), the current ML of 750 pg/kg in iedients was used and in a second sub-
scenario (B.2), the suggested increased ML of 10§@g in ingredients was used. In both
sub-scenarios, if the calculated concentration @NDin the final product is above the ML
defined for the final product, then the ML of thedl product was used in the exposure
calculation. The other foods consumed the samenaag considered at the background mean
UB DON concentrations as estimated from the repaitga.

For each [survey x age group] combination and fammhsidered, when more than
60 consumption days were available, the percerdhgensumption days with exposure level
above the group ARfD was estimated and compareudeeet the two sub-scenarios.

5.3.2. Results
v" Scenario A

Exposure levels estimated from scenario A are léetdidor each survey and age class in Appendix F.
For each age class, the minimum, median and maximean, 9% percentile acute dietary exposure
and percentage of days above the group ARfD athesEuropean surveys are shown in Table 6. The
influence of changing the ML is expressed as agmage difference between the exposure levels
estimated with the suggested increased ML and tiee estimated with the current ML, which is
characterised for each age class and survey cotidyindhe mean acute exposure levels resulting
from the consumption of barley/wheat flour/semolt&50 pug/kg DON are below the group ARfD in
all [survey x age group] combinations. In the sysveovering children age groups, the mean
exposures are between 1.62 and 4.54 pg/kg b.wedtB, and between 1.65 and 4.66 pg/kg b.w. at
the UB. In surveys covering adult age groups, te@ammexposures are between 0.72 and 2.61 pg/kg
b.w. at the LB, and between 0.76 and 2.62 pg/kg btwhe UB. However, the 95ercentile acute
exposures of toddlers and other children are, messurveys, in the range of the group ARfD, being
between 3.88 and 10.40 pg/kg b.w. at the LB, ardidmn 3.96 and 10.90 ug/kg b.w. at the UB. In
the surveys covering adult age groups th® ®&rcentile acute exposures are between 1.64 88d 5.
na/kg b.w. at the LB, and between 1.66 and 5.38glg/w. at the UB. Up to 15.7 % and up to 0.4 %
of consumption days are found with exposure lewadsve the group ARfD across the surveys
covering children and adults age groups, respdgtive
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Table 6: Acute exposure to deoxynivalenol expressed in pblkg across surveys for each age
group

Scenario A.1 (Current ML) Scenario A.2 (Suggesteihcreased ML)

Percentage Percentage
Mean P95 days above Mean P95 days above
LB-UB®  LB-UB®  group ARfD LB-UuB®@ LB-uB® group ARfD
LB-uB®© LB-UB ©
Infants (N = 2/1)
Minimum 2.37-275 6.31-6.59 21-22 3.15-3.53 8.8%4 6.3-8.0
Median - - - - - -
Maximum 3.10 - 3.56 6.31-6.59 21-2.2 4.09 - 4.56 8.8%4 6.3-8.0
Toddlers (N = 10/9)
Minimum 236-254 5.01-5.05 0.3 3.07-3.25 6.66 - 6.66 2.3
Median 3.35-3.59 7.31-7.45 3.6-3.7 4.43 - 4.67 9.9187 8.8-11.2
Maximum 4.54 - 4.66 10.4-10.9 14.8 - 15.7 6.04-6.17 81343 25.9
Other children (N = 18/18)
Minimum 1.62-1.65 3.88-3.96 0 212 -2.15 5.07-5.21 50
Median 240-245 5.10-5.13 0.8-0.8 3.16-3.21 6.880 27-28
Maximum 412 -4.15 8.74 6.4 -6.6 5.48 -5.51 11.7 16.8.9
Adolescents(N@ = 14/14)
Minimum 1.18-1.22 2.66-2.70 0 1.56 - 1.60 3.54 - 3.58 0
Median 1.63-1.66 3.92-3.95 0.1 2.16-2.19 5.20-5.22 0.8
Maximum 2.61-2.62 5.38 0.4 3.47 - 3.48 7.18 2
Adults (N9 = 21/21)
Minimum 0.78 -0.82 1.80-1.85 0 1.01-1.06 2.37-244 0
Median 1.19-124 240-253 0 1.57-1.62 3.17-3.28 0
Maximum  1.76-1.78 3.57 - 3.60 0.2 2.34-2.36 4.75-4.79 0.5
Elderly (N® = 9/9)
Minimum 0.72-0.76 1.64-1.66 0 0.94-0.98 2.17-2.18 0
Median 1.12-1.13 2.41-243 0 1.49-1.50 3.22-3.23 0
Maximum 1.56 - 1.57 2.94 -297 0.2 2.08 - 2.09 3.92-3.96 0.2
Very elderly (N = 8/8)
Minimum 0.77 -0.80 1.73-1.78 0 1.01-1.04 2.28-2.33 0
Median 1.10-1.11 2.22-2.28 0 1.46 - 1.47 2.96 — 3.00 0
Maximum 1.67 -1.68 3.41-3.44 0.1 2.23-224 4.55-457 0.1

N: number of samples; LB: lower bound; UB: upper hupo5: oF percentile; ARfD: acute reference dose; ML: maximum

level

(a): mean LB-UB: mean lower bound — upper boundvddrfrom the consumption days.

(b): P95 LB — UB: 98 percentile lower bound — upper bound derived fthenconsumption days.

(c): Percentage of consumption days with an exoabiove the group ARTD.

(d): Number of surveys used to derive the mearpsx levels/number of surveys used to derive 8 frcentile
exposure levels and percentages of days with expahove the group ARfD.

Note: The numbers for the exposure values arewahgvith 3 figures but this does not reflect psem.

Depending on age class and survey combinationanéen and 95 percentile exposure levels (LB
and UB estimates) estimated with scenario A.2 @yartheat flour/semolina at 1000 pg/kg) are
26.9 to 33.3 % higher than the levels estimatett sttenario A.1 (Table 7). As observed in scenario
A.1, the mean acute exposure levels are below tepgARTD, whereas the §5ercentile exposure
levels of toddlers and other children are abovegtibep ARfD for some surveys. Up to 25.9 % and up
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to 2 % of consumption days are found with exposevels above the group ARfD across the surveys
in the children and adults age groups, respectifeaible 6). The percentage of days with an acute
exposure above the group ARTD is increased by @ifaxf 2 or more in some surveys for several age
groups, especially the younger age groups, wherpadnyg scenario A.2 (suggested increased ML)
with scenario A.1 (current ML).

Table 7: Percentage increase of exposure from scenario @.4cénario A.2 estimated across
surveys for each age group

Median percentage increase of exposure [minimum; mamum]©

Age class Mean®® pg5Y
LB UB LB® UB®@

Infants -®1132.0; 33.0] ®)27.8; 28.5] 31.5 29.5
Toddlers 32.4[27.7;33.1] 31.2[26.9;32.9] 32.8[28.9;33. 31.9[28.3; 33.3]
Other children  32.1[30.6;33.1]  31.6[30.0;32.8] 32.9 [30.5;33. 32.5[30.7; 33.3]
Adolescents 32.4[31.1;33.1] 31.8[30.7;32.9] 32.7[30.1;33. 32.6 [31.2; 33.3]
Adults 32.2[30.3;33.1] 30.8[28.7;32.7] 32.5[31.3;33. 32.0[27.6; 32.9]
Elderly 32.8[30.4;33.1] 32.4[28.9;32.8] 33.3 [31.8;F3 32.7[29.2; 33.3]
Very elderly 32.8 [30.9;33.2] 32.3[28.9;33.0] 33.2 [31.8;R 32.2[30.4; 33.3]

LB: lower bound; UB: upper bound; P95:™gercentile.

(a) Percentage difference, determined for each fmgup x survey] combination, as the differencevben the mean/85
percentile obtained with scenario A.2 and the n@&thpercentile obtained with scenario A.1 divided by mean/98
percentile obtained with scenario A.1, and preskfdeeach age group as the median [minimum; mawijracross the
surveys. When the median, minimum and maximum qualeonly one value is given.

(b) the median is not indicated as there are tidysurveys for this age group.

v" Scenario B

The acute exposure was assessed for 18 processadHz@sed food groups containing barley/wheat

flour/semolina and with more than 60 consumptioysdavailable in at least one [survey x age group]

combination (Table 8). Not enough consumption detee available for assessing the acute exposure
resulting from the consumption of two infant foogsista for children, and cereals with added high

protein food that are or have to be reconstitutgld water or other protein-free liquid.

More than half of these processed cereal-based domapbs (n = 10) were not associated with any
consumption day above the group ARTD for eithemaci® B.1 or B.2 (Table 8): other bread, bread
products, mixed breakfast cereals, porridge, biscsalty, biscuits other, sandwich, pretzel, simple
cereals and biscuits, rusks and cookies for childfer simple cereals and biscuits, rusks and esoki
for children, the current ML of 200 pug/kg was usedboth scenarios whereas for the other products,
the current or suggested increased ML correctethéylour content were used to estimate the acute
dietary exposure.

Table 8 shows, for all processed cereal-based doodps, the number of surveys in each age group
found with at least one consumption day with expesabove the group ARfD and the range of
percentage of days with exposure above the grouipAdltimated for both scenarios (B.1 and B.2).
The wheat bread and rolls and pasta were found atiteast one consumption day above the group
ARfD in 10 surveys (out of 64 and 60 surveys, resipely, taken into account in the acute
assessment) with scenario B.1. In these surveggdicentage of consumption days above the group
ARfD were estimated to be up to 0.9 % and up to %.5or wheat bread and rolls and pasta,
respectively. In scenario B.2, which was corresprondo the ML applying for these products (500
ung/kg for bread and rolls and 750 pg/kg for pasthg number of surveys with at least one
consumption day above the group ARfD was incredasetb and 20 for wheat bread and rolls and
pasta, respectively, with a percentage of consumpmtays above the group ARfD of up to 2.2 % and
up to 13.2 %. However, it should be noted that@eatese of DON concentration during pasta cooking
of up to 75 % has been observed (Cano-Sancho, &043; see Section 3.4). This decrease is caused
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by the transfer of DON into the cooking water ahd tiptake of water into the pasta during cooking.
This reduction has not been taken into accounthis &xposure assessment, which was done
considering both pasta consumption levels and DOMNiwence levels expressed on a dry equivalent
basis.

Pastries and cakes were found in scenario B.1 atitleast one consumption day above the group
ARfD in 4 surveys, out of 58 surveys taken intocst in the acute exposure assessment. In these
surveys, the percentage of consumption days alhevgroup ARfD was up to 0.4 %. In scenario B.2,
the number of surveys with at least one consumpmtaynabove the group ARfD increased to 5 for the
pastries and cakes. The percentage of consumptimabove the group ARfD was up to 0.8 %.

In the only infant survey taken into account in Hwite exposure assessment, a ready-to-eat cereal-
based meal for children was associated with 1.¥ éeesumption days above the group ARfD in both
scenarios.

In the other food groups (mixed wheat and rye braad rolls, unleavened bread, crisp bread, and
rolls, multigrain bread and rolls and pizza), 12csurveys were found with at least one consumption
day above the group ARfD with scenario B.1 andas surveys with scenario B.2. The percentage of
consumption days above the group ARfD was up té %0n both scenarios.

Table 8: Acute exposure to deoxynivalenol expressed in plg/kg across surveys and age groups

: Scenario B.2
Scenario B.1 (Suggested increased
(Current ML) 99 ML
Range of )
Food Age class @  consumption Range of Range of
dayé ) N percentage N percentage
>group daysabove >group days above
ARfD© group ARfD(c) group
ARfD' ARfD'
Bread and rolls
Infants 1 379 0 - 1 0.53
Toddlers 4 90 - 691 1 0.58 3 0.3-2.22
Wheat bread Other children 13 161 - 2907 5 0.17-0.93 7 0.1%-
and rolls Adolescents 12 132 - 4571 1 0.07 2 0.09 - 0.37
Adults 19 66 - 16855 3 0.01-0.18 3 0.02-0.18
Elderly 8 104 — 1879 0 - 0 -
Very elderly 7 112 - 1346 0 - 0 -
Mixed wheat Other children 6 69 - 3034 1 0.03 1 0.1
and rye bread Adolescents 5 371-2424 1 0.04 2 0.04 - 0.17
and rolls Adults 8 114 - 16369 0 - 1 0.05
Elderly 4 156 — 2019 0 - 0 -
Very elderly 3 93 - 350 0 - 0 -
Infants 1 156 0 - 0 -
Toddlers 3 120 — 223 0 - 0 -
Unleavened Other children 10 70 — 891 0 - 0 -
bread, crisp Adolescents 8 72 — 445 1 0.46 1 0.46
bread and rusk  Adults 10 120 — 1694 0 - 0 -
Elderly 5 70 — 313 0 - 0 -
Very elderly 4 79 - 206 0 - 0 -
Toddlers 1 136 0 - 0 -
Other children 3 95 - 385 0 - 0 -
Multigrain bread Adolescents 3 71-434 1 1.04 1 1.04
and rolls Adults 6 126 - 5932 1 0.23 1 0.23
Elderly 1 1309 0 - 0 -
Very elderly 1 313 0 - 0 -
25
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Table 8: Continued
Scenario B.1 Scenanq B.2
(Current ML) (Suggested increased
Range of ML)
Food Age class @ consaumption Range of Range of
ays N percentage N percentage
simulated”  >group daysabove >group days above
ARfD© group ARfD(c) group
ARfD©@ ARfD©@
Bread and rolls
Toddlers 1 183 0 - 0 -
ther bread Other children 3 96 — 467 0 - 0 -
Adults 7 67 -1172 0 - 0 -
Elderly 2 76 - 105 0 - 0 -
Toddlers 1 159 0 - 0 -
Other children 8 84 - 653 0 - 0 -
Bread products Adolescents 5 162 - 744 0 - 0 -
Adults 13 75— 2947 0 - 0 -
Elderly 7 80 - 425 0 - 0 -
Very elderly 2 73 -80 0 - 0 -
Breakfast
cereals
Mixed breakfast Other children 2 63 -110 0 - 0 -
cereals Adults 2 279 — 454 0 - 0 -
Other children 2 87 - 761 0 - 0 -
Porridge Adolescents 1 145 0 - 0 -
Adults 1 1170 0 - 0 -
Fine bakery
wares
Infants 1 90 0 - -
Toddlers 3 95 - 383 0 - 0 -
Pastries and Other children 14 102 - 2207 3 0.2-04 4 0.28780
cakes Adolescents 12 97 - 3434 1 0.08 1 0.08
Adults 18 93 - 7450 0 - 0 -
Elderly 6 113 - 1698 0 - 0 -
Very elderly 4 94 - 440 0 - 0 -
Other children 2 125 - 135 0 - 0 -
Biscuits, salty Adolescents 1 156 0 - 0 -
' Adults 6 76 — 527 0 - 0 -
Elderly 1 71 0 - 0 -
Infants 1 338 0 - 0 -
Toddlers 4 124 - 257 0 - 0 -
Other children 12 86 -1136 0 - 0 -
Biscuits, other  Adolescents 9 62 - 1496 0 - 0 -
Adults 13 60 - 2570 0 - 0 -
Elderly 4 132 - 237 0 - 0 -
Very elderly 2 221 -278 0 - 0 -
Pasta
Toddlers 5 77 - 381 2 0.26 - 2.37 4 0.26 —4.14
Other children 13 102 - 2258 5 0.22-6.51 7 01B49
Pasta Adolescents 10 146 - 2096 2 0.16 - 0.39 4 0.054 1.
Adults 19 92 -5174 1 0.38 3 0.16 -0.76
Elderly 8 89 -572 0 - 1 1.12
Very elderly 5 94 - 454 0 - 1 1.06
26
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Table 8: Continued
Scenario B.1 Scenanq B.2
(Current ML) (Suggested increased
Range of ML)
Food Age class @ consumption Range of Range of
days N percentage percentage
simulated”  >group daysabove >group days above
ARfD© group ARfD(c) group
ARfD©@ ARfD©@
Cereal-based
dishes
Other children 3 80 -273 0 - 0 -
Sandwich Adolescents 2 78 - 83 0 - 0 -
Adults 2 76 - 82 0 - 0 -
Pizza and pizza- Other children 4 90 - 553 0 - 2 0.18 -0.39
like pies Adolescents 6 61 - 529 1 0.19 1 0.19
Adults 5 84 - 705 0 - 0 -
Snack
Pretzel Toddlers 1 60 0 - 0 -
Other children 1 91 0 - 0 -
Food for
infants
Simple cereals Infants 1 180 0 - 0 -
Toddlers 1 197 0 - 0 -
Biscuits, rusks Infants L 88 0 i 0 i
and cookies Toddlers 2 249 - 644 0 - 0 -
Adults 1 189 0 - 0 -
Ready-to-eat
meal for Infants 1 182 1 11 1 11
children, cereal-
based

N: number of surveys; ML: maximum level; ARfD: aeutference dose.

(a): Number of surveys with at least 60 consumpti@ys available for the corresponding food procarad taken into
account in the acute exposure assessment.

(b): minimum and maximum number of consumptionsdayailable across surveys taken into accounhfoatute exposure
assessment. When the minimum and the maximum aiad, emply one value is given.

(c): number of surveys with a least one consumpdiay above the group ARfD.

(d): minimum and maximum percentage of consumptiags above the group ARfD for the surveys withegtst one
consumption day above the group ARfD. When the mimh and the maximum are equal, only one valuevisrgi

6. Risk characterisation

When characterising the risk associated with tlyggested increased DON ML, the CONTAM Panel
has used the group PMTDI of 1 pg/kg b.w. and theugrARfD of 8 pg/kg b.w., which were
established by JECFA in 2010. The CONTAM Panel sidgteat these group HBGVs include the
acetyl-derivatives 3-Ac-DON and 15-Ac-DON. The espie from the acetyl-derivatives has not been
covered in this statement, since the acetyl-deavigatare not included in the current or suggested
increased ML and few data are available on theiuoence in food in the EU.

The suggested increase of the ML for barley fletlreat flour and semolina from 750 to 1000 pg/kg
is expected to give a LB to UB increase in mean DfONcentration in these cereal products of 1.14 to
1.16 (95 % Cl = 1.08-1.23).
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Chronic exposure

Across age groups and dietary surveys, the incdeleseel of DON in ingredients resulting from a
higher ML will lead to an increase in mean chroRi©ON exposure of 7.3 % to 15.1 % (minimum LB
to maximum UB), and an increase of'qfercentile DON exposure of 6.4 % to 16 % (minimiLBnto
maximum UB). In some [survey x age group] combirai the percentage increase of exposure is
equal to the simulated percentage increase of #anrmON concentration in barley flour, wheat flour
and semolina. Barley flour, wheat flour and sen@kine main ingredients of the bread and rolls gpast
and fine bakery wares, which, together with graitiimg products, have been previously reported as
main contributors to the total chronic exposur®@N (EFSA, 2013).

At the current ML, the exposure to the parent commgoDON of some consumers in all age groups
exceeds the group PMTDI for DON and its acetyl«hives. The proportion exceeding is highest in
the younger age groups (infants, toddlers, othédrelm and adolescents). The proportion of people
exceeding the group PMTDI is expected to increasie thve suggested increased ML. Among infants
(represented by only two surveys), a range fromds.® 32.6 % (minimum LB to maximum UB)
exceeds the group PMTDI with the current ML, anti%. to 36.9 % is expected to exceed the group
PMTDI with the suggested increased ML. Among todd@ to 9 surveys), 2.4 % to 49.5 % exceeds
the group PMTDI with the current ML, increasingd@ % to 64 % with the suggested increased ML.
A similar pattern is seen in the group of otherdren, who are represented by 17 surveys. At the
current ML, 0.4 % to 44.6 % exceeds the group PMTDiis is expected to increase to a range of
3.8 % to 55.4 % with the suggested increased Mle pitoportion exceeding the group PMTDI both
with the current and suggested increased ML is tcaveong adolescents, adults, elderly and very
elderly. Based on median chronic exposure in athédren, adolescents and adults, the percentage of
consumers exceeding the group PMTDI is approximadbld higher with the suggested increased
ML than with the current ML.

The group PMTDI for DON and its acetyl-derivativeas established by JECFA based on a NOEL
for decreased body weight gain in a long term fegdtudy in mice, and an uncertainty factor of 100.
This endpoint is of particular relevance for infartoddlers, children and adolescents, since theina
growing life stages. Exposure above the group PMfbDthese age groups is therefore of concern.

Acute exposure

Since the ML for cereal flour is higher than fasudt-containing end-products such as bread and,pasta
the first acute exposure scenario (scenario A) est#id people who consume mainly home-made
cereal food. This exposure scenario indicates tmaite DON exposure would increase by
approximately 30 % across surveys and age groutis thé suggested increased ML. The acute
exposure scenario using DON concentrations equalet@current ML in barley flour, wheat flour and
wheat semolina indicated that DON exposure coulckeda the group ARfD in up to 16 % of the
consumption days in toddlers and up to 0.2 % inltadWith the suggested increased ML, this
proportion would increase to 26 % in toddlers arkd% in adults.

However, the probability that all barley flour, vdieflour and wheat semolina present in different
cereal-based products consumed during one dayahB¥@N level equal to the ML is unlikely, and the
scenario can be considered as a worst-case scenario

The second acute exposure scenario (scenario Bessdtl people who consume commercially
produced foods (not home-made), since the cond&mran these products may increase with the
suggested increased ML for the ingredients, althaiilj below the ML for the final product, because
a higher level in the ingredients can be expected.

The scenario with wheat bread and rolls and pastalted in at least one consumption day above the
group ARTD in several surveys, both with the cutreth and with the suggested increased ML. The
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percentage of consumption days exceeding the MLuga® 0.9 % for wheat bread and rolls and up
to 6.5 % for pasta, with the current ML. With theggested increased ML, the number of consumption
days above the group ARfD was approximately doyhkie@.2 % for wheat bread and rolls and up to
13.2 % for pasta. However for pasta, this may bean overestimation, considering that the cooking
effect on the DON level has not been taken int@act

In addition, acute DON exposure from pastries aalles made with ingredients with a DON
concentration at the ML (in addition to the backgrd exposure from other food) were found to
exceed the group ARfD in some surveys for at least consumption day. The percentage of
consumption days exceeding the group ARD increfsed 0.4 % with the current ML to 0.8 % with
the suggested increased ML.

A ready-to-eat cereal-based meal for children ves®@ated with 1.1 % of consumption days above
the group ARTD, but with no difference between 8wenarios. Also for some other food groups
(mixed wheat and rye bread and rolls, unleaveneddyrcrisp bread, and rolls, multigrain bread and
rolls and pizza), there were no differences betwbertwo acute exposure scenarios in percentage of
days above the group ARfD.

Increased probabilities of exceeding the group ARVDEh the suggested increased ML in cereal

ingredients were seen with both the scenario adihg@shome-made cereal food and the one
addressing commercially produced cereal food. Thegrtion of consumption days above the group
ARfD was highest for the acute exposure estimath twome-made cereal food. Although indicating

concern, this scenario may be seen as a worst Easeommercially produced food, the percentages
of consumption days with exposure above the groefDAwvas generally low. However, the exposure

scenario can be considered as realistic. Highdygmitities of having exposure above the group ARfD
with the suggested increased ML is particularlyoagged with consumption of pasta, wheat bread
and rolls, and indicate concern.

The CONTAM Panel noted that the group PMTDI andugréRfD for DON include the acetyl-
derivatives 3-Ac-DON and 15-Ac-DON. The exposurenir the acetyl-derivatives has not been
covered in this statement, since the acetyl-davigatare not included in the current or suggested
increased ML. The estimations in this statemenicatd that the group HBGVs are already exceeded
by the parent compound DON in a number of casesnémease of the DON ML can be expected to
be associated with an increase of both the levieBGN and Ac-DONSs in barley flour, wheat flour
and semolina, and can therefore increase the esgasid consequently the exceedances of the group
HBGVs.

7. Uncertainty analysis

The evaluation of the inherent uncertainties inabgessment of exposure to DON has been performed
following the guidance of the Opinion of the SciBatCommittee related to Uncertainties in Dietary
Exposure Assessment (EFSA, 2006). In addition,répert on “Characterizing and Communicating
Uncertainty in Exposure Assessment” has been cereid(WHO/IPCS, 2008)According to the
guidance provided by the EFSA opinion (2006) thkowang sources of uncertainties have been
considered: Assessment objectives, exposure sogpaposure model, and model input (parameters).

7.1 Assessment objectives
The objectives of the assessment were clearly fagpetan the terms of reference.

7.2. Exposure model/exposure scenario

As data from food business operators on resultelbfmonitoring could not be retrieved and thus an
estimation of the percentage of samples that extkedte current ML and therefore were not placed
on the market was not feasible, the respective dat@ generated by a simulation approach. The
approach relied on the assumption that the prapodf non-compliant samples (based on the reported
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data) would remain the same over time. The apprash consequently lead to an over- or
underestimation. Although analytical results onrepssed grains substantiate the outcome of the
simulation approach, this introduces some uncejyt#ino the assessment.

In order to assess the impact of increasing theollthe chronic exposure assessment, the mean DON
levels were considered to increase by the samerfant all cereal-based products containing
barley/wheat flour/semolina as in the ingrediertiat twere considered in this statement. This
assumption is equivalent to assuming that all D@&kent in the processed cereal-based products is
from the barley/wheat flour/semolina. This is colesed as a conservative approach, as DON could
also stem from other ingredients, such as othetskof flours.

In the acute exposure scenario addressing peopte ashsume home-made cereal food, it was
assumed that all the wheat/barley flours and seragbresent in cereal food consumed during the
same day contain DON at the current and suggestedased ML. This scenario is considered as a
worst-case scenario, as processed cereal-basedcfsalich as bread and rolls and pasta are most
often bought as such rather than prepared at hantethe probability that batches of wheat flour,
barley flour and wheat semolina used in one houdatamtain DON at a level equal to the ML at the
same time is low.

In the acute exposure scenario addressing peoptecahsume commercially produced foods, each
cereal-based food containing barley and/or wheairfland semolina at the ML was considered
independently. This scenario may underestimate sotaations of high exposure resulting from the
consumption of several products simultaneously aioittg high DON concentrations. However, in
the recent EFSA report on DON in food and feedias shown that in most cases the events of DON
acute exposure above the group ARfD were expldiyatie consumption of one single food.

Not all chronic and acute exposure scenarios tbekefffect of processing into account, such as
cooking in water (pasta) which is known to decrahselevel of DON in foods. This may have led to

an overestimation of the acute exposure levelea@asily the ones resulting from the consumption of
cereal-based dishes.

Due to limited data, products of animal origin,reksy roots and tubers, fruits, nuts and oilseeds,
vegetables (sweet corn excepted), beverages (bempted), vegetable oils, herbs spices and
condiments and confectionary have not been takiEnaiocount in the exposure assessments. In the
EFSA report, dried fruits, oilseeds, vegetable,dii® and herbs infusion, confectionary, oat drinks
herbs spices and condiments and vegetable prodigcts found to represent, depending on surveys
and age classes, from 0.2 up to 2 % of the chroBi@average exposure estimate, and from 2 up to
16.2 % of the chronic UB average exposure estifaSA, 2013). In addition, due to the lack of
consumption data, the acute exposure resulting ttmmconsumption of two infant foods namely,
pasta for children and cereals with added highegamdbod which are or have to be reconstituted with
water or other protein-free liquid, was not assgsse

Due to the limited number of samples with a DONamariration above the current ML of 750 pg/kg

(N = 24), the distribution of DON levels above & was uncertain. Therefore, it was assumed that
any value between the ML and the maximum reportattentration could be taken with the same
probability. This assumption is considered to beseovative, as it is known from the usual

distributions of contaminants in foods that thehlaigt levels have generally a lower probability.

However, a validation with observed concentratiamggrains has supported the outcome of the
simulation approach.

Overall, the exposure estimates performed in ttatesent are considered to overestimate the true
exposure levels of the European population aneduoite some uncertainty in the evaluation of the
impact of increasing the ML in barley/wheat floersolina.

EFSA Journal 2013;11(12):3490 30



"~ efsam

European Food Safety Authority Maximum levels of deoxynivalenol in certain cerpadducts

7.3. Model input (parameters)

The occurrence data, which were reported by thefg&an countries and used in this assessment, are
mainly from official food control programmes. Théjective of these programmes is to check for
compliance with MLs, rather than analysing backgauaoncentrations. Thus, the performance of the
analytical methods is adapted to the MLs that havee controlled. Consequently, the LODs/LOQs of
the methods show a broad range and are often stibfiiahigher than those that would be mandatory
for assessments that realistically reflect humgroswre. This may lead to a certain overestimation i
the calculation of UB concentrations. In additiamumber of samples were generated with methods
that were reported not to be validated. A furthecartainty is added to the assessment because for
22 % of the samples there was no indication of imdethe results were corrected for recovery.

7.4. Other uncertainties

As the ML for DON only relates to the parent compadbut does not include the acetyl-derivatives or
bound conjugates, the impact of a possible increaghe ML was only estimated for DON itself,
based on those occurrence data that were genendtiedanalytical methods, which differentiate
between the different forms. Although data on thety-derivatives and the bound conjugates are
scarce, they indicate that their contribution tat®@ON can be substantial. An increase of the DON
ML can be expected to be associated with an inerefshe levels of both DON and Ac-DONSs in
barley flour, wheat flour and semolina, and candfwre increase the exposure and consequently the
exceedances of the group HBGVs. In addition, tleugrPMTDI and group ARfD established by
JECFA in 2010 were used in this statement. Howeterfull risk assessment that will be carried out
by the CONTAM Panel could lead to the establishnoéulifferent group HBGVs.

7.5. Summary of uncertainties

In Table 9, a summary of the uncertainty evaluatfopresented, highlighting the main sources of
uncertainty and indicating an estimate of whetherrespective source of uncertainty might have led
to an over- or underestimation of the exposuréerésulting risk.

Table 9: Summary of qualitative evaluation of the impactintertainties on the risk assessment of
the dietary exposure of deoxynivalenol

Sources of uncertainty Direction

Uncertainty in analytical results +/-@
Influence of food processing on DON stability notsidered +
Broad range of LOQs +
Use of UB data in the acute exposure assessment +
Limited data on contribution of DON derivatives atwhjugates to exposure -
No information on self-monitoring data of food ess operators +/-
Generation of a new data set by simulation approach +/-

DON: deoxynivalenol; LOQ: limit of quantificatiotyB: upper bound
(a): + = uncertainty with potential to cause ovstiraation of exposure/risk; - = uncertainty withtgutial to cause under-
estimation of exposure/risk

The CONTAM Panel considered that the impact ofuheertainties on the assessment of the risk for
public health related specifically to a possibler@ase of the ML for DON for certain semi-processed
cereal products is moderate.
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CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

General

Deoxynivalenol (DON) belongs to the group of tritthecene mycotoxins and is mainly
produced byFusarium graminearumand F. culmorum Besides DON, also the acetyl-
derivatives, 3-acetyl-deoxynivalenol (3-Ac-DON) arib-acetyl-deoxynivalenol (15-Ac-
DON) can be formed by these fungi and have beesrtegbto occur together with DON.

DON is a common contaminant in grains (wheat, maie barley, oats, and rice) and grain-
based products.

In 2010, the Joint FAO/WHO Expert Committee on Fdattlitives (JECFA) established a
group provisional maximum tolerable daily intak&AFDI) of 1 pg/kg body weight (b.w.) for
the sum of DON and its acylated derivatives (3-A0ND and 15-Ac-DON). In the same
evaluation, the JECFA established a group acusrarte dose (ARfD) of 8 pg/kg b.w. for
the sum of DON and its acylated derivatives (3-A0ND and 15-Ac-DON). These group
health based guidance values (HBGVs) were usetldrctirrent statement because the full
assessment by the European Food Safety AuthoriBSAE requested by the European
Commission in July 2013, has not been completed.

Impact of the ML on the occurrence levels and dietary exposure

Existing occurrence data on DON in food generatél analytical methods based on gas or
liquid chromatography, collected between 2007 afd22and reported by 21 European
countries were used for the exposure assessment.

The impact of increasing the maximum level (ML) 19ON from 750 to 1000 pg/kg was
assessed for barley flour, wheat flour and wheaosiea.

Due to the lack of appropriate occurrence data fppeamarket monitoring, the influence of
increasing the ML on the mean DON level in the sprocessed cereal products was
estimated using a simulation approach. It was e@d&dhthat changing the ML from 750 to
1000 pg/kg would increase the lower, middle andeuggund (LB, MB, UB) mean DON
levels by factors of 1.16, 1.15 and 1.14, respebtiv

The outcome of the simulation approach was supgdiryea small data set of wheat samples
from the Netherlands which indicated that the mé&rand UB levels of DON would
increase by factors of 1.12 and 1.08, respectivelyen increasing the ML from 750 to
1000 pg/kg.

The mean chronic dietary exposure estimated framnréiported data for ‘infants’, 'toddlers’
and ‘other children’ were between 0.22 and 1.1&gd/w. per day (minimum LB-maximum
UB). The 94' percentile dietary exposure was between 0.83 ah@ Rg/kg b.w. per day
(minimum LB-maximum UB).

The mean chronic dietary exposure estimated franrdported data for the adult age groups
(adolescents, adults, elderly and very elderlydgeal between 0.17 and 0.55 ug/kg b.w. per
day (minimum LB-maximum UB). The $5percentile dietary exposure ranged between
0.35 and 1.04 pg/kg b.w. per day (minimum LB-maxamuB).
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« Depending on the survey and age group, the mea@3ihgercentile chronic dietary exposure
estimated with the occurrence data simulating tiggested increased ML were 4.2 to 16.0 %
higher than the levels estimated with the datdaséd on the reported data.

« Based on the reported data, the exceedance ofdlip @MTDI is the highest in the children
age groups and ranges between 0.4 and 49.5 % (mimibB to maximum UB). For the
simulated chronic exposure with the suggested ase@ ML, this is increased and estimated
to range between 3.8 and 64 %.

« An acute exposure scenario addressed people wisumenmainly home-made cereal food
prepared with barley/wheat flour/semolina contagridON equal to the ML.

« In the children age groups (infants, toddlers, ottiéldren), the mean acute dietary exposure
resulting from the consumption of barley/wheat fleamolina at an assumed DON
concentration of 750 pg/kg ranged between 1.62 &b pg/kg b.w. (minimum
LB-maximum UB) across the surveys. Thd'@®rcentile acute dietary exposure levels ranged
between 3.88 and 10.9 pg/kg b.w. (minimum LB-maximmWwB). Up to 15.7 % of the
consumption days were found with exposure levets@albhe group ARfD.

* In the adult age groups (adolescents, adults,lgldad very elderly), the mean acute exposure
resulting from the consumption of barley/wheat fleemolina at an assumed DON
concentration of 750 pg/kg was between 0.72 an#l @@gkg b.w. (minimum LB-maximum
UB) across the surveys. The "™o%ercentile acute dietary exposure levels was hstwe
1.64 and 5.38 pg/kg b.w. (minimum LB-maximum UB) td 0.4 % of the consumption days
were found with exposure levels above the grouplARf

« Depending on the survey and age group, the mea®@hpercentile acute dietary exposure
estimated from the consumption of barley/wheatrfk®molina at the suggested increased ML
of 1000 pg/kg were 26.9 to 33.3 % higher than wareML of 750 pg/kg was assumed. Up to
25.9 and 2 %, respectively, of the consumption degee found with exposure levels above
the group ARID in the children and adults age gepwghen assuming a DON concentration
of 1000 pg/kg.

« A second acute exposure scenario addressed pebplecansume commercially produced
foods. In general, this scenario resulted in a pmrcentage of consumption days above the
group ARID (< 1 %) except for wheat bread and ralgl pasta for which the percentage of
consumption days above the group ARfD could inareag to 2 and 13 %, respectively,
relative to the suggested increased ML. Howeverplista, this may be an overestimation,
considering that the effect of cooking on the D@MNell has not been taken into account.

« The EFSA Scientific Panel on Contaminants in thed=Ghain noted that the group PMTDI
and group ARfD for DON include the acetyl-derivativ3-Ac-DON and 15-Ac-DON. The
exposure from the acetyl-derivatives has not besered in this statement, since the acetyl-
derivatives are not included in the current or |sggd increased ML and few data are
available on their occurrence in food in the EU.

« Based on the published literature, it can be cateduthat Ac-DONs may be present at higher
percentages than those calculated from the EFSA JHG@FA databases and thus may
contribute substantially to the total DON exposure.

« Food processing (e.g. milling, bread making, bgjlitan result in a decrease of the DON
concentration. The extent may depend on the typtoad, level of DON present and the
processing conditions but no processing factorsdeamstablished.
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Risk characterisation

« At the current ML, the exposure to the parent coumgoDON of some consumers in all age
groups exceeds the group PMTDI for DON and its yhagrivatives. The proportion
exceeding is highest in the younger age groupsar{isf toddlers, other children and
adolescents).

* The group PMTDI for DON and its acetyl-derivativiesbased on a no-observed-effect level
for decreased body weight gain in a long term fegditudy in mice. This endpoint is of
particular relevance for infants, toddlers, childend adolescents, since they are in growing
life stages. Exposure above the group PMTDI fosé¢hage groups is therefore of concern.

* The proportion of people exceeding the group PMT®lexpected to increase with the
suggested increased ML. Based on median chronizsexe in other children, adolescents and
adults, the percentage of consumers exceeding rihg g°MTDI is approximately 2-fold
higher with the suggested increased ML than wighdirrent ML.

* Increased probabilities of exceeding the group ARMIEh the suggested increased ML in
cereal ingredients were seen with two differentt@exposure scenarios addressing home-
made and commercially produced foods. Higher pritbheb of having exposure above the
group ARfD with the suggested increased ML is patéirly associated with consumption of
pasta, wheat bread and rolls, and indicate concern.

* The exposure estimations in this statement indiths# the group HBGVs are already
exceeded by the parent compound DON in a numbeasés. An increase of the DON ML
can be expected to be associated with an increfaiee devels of DON and Ac-DONSs in
barley flour, wheat flour and semolina, and canrdf@e increase the exposure and
consequently the exceedances of the group HBGVSs.

RECOMMENDATIONS
e There is a need for occurrence data on acetyl-afiras with sufficiently sensitive methods in
order to assess their impact on the health riskciested with an increase of the ML for DON.
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APPENDICES

APPENDIX A: DISTRIBUTION OF DEOXYNIVALENOL LEVELS IN GRAINS AND GRAIN -BASED
PRODUCTS

Table Al: Distribution of DON levels expressed in pg/kgass grains for human consumption

Concentration (ng/k
Ff)etz,ifx Food group N (I(',/(O:) Mean (o g)|395
MB (LB-UB)®  MB (LB —UB)®®
2 Grains for human consumption 1642 62.1 141.5 [&3B; 156.2] 618.1
3 Barley grain 137 78.8 50.5[27.8; 73.2] 171.0
3 Maize grain 32 25.0 428.3 [422.5; 434.2] -
3 Oats, grain 146 19.2 255.8 [251.6; 259.9] 756.0
3 Rye grain 337 85.2 38.1[17.9; 58.4] 113.0
3 Wheat grain 802 51.9 192.4 [180.7; 204] 783.2
4 Wheat germ 12 33.3 409.9 [400.3; 419.5] -
4 Wheat grain 619 52.3 196.5[184.1; 208.9] 806.5
4 Wheat grain, durum 47 61.7 335.1[319.3; 351] -
4 Wheat grain, soft 85 23.5 137.1[131.6; 142.7] 480.
4 Bulgur wheat 39 100 7.8 [0; 15.5] -
3 Other grain& 164 91.5 33.0[14.4; 51.6] 60.0 [56.5; 100]
3 Grains, unspecified 24 91.7 77.6 [31.4;123.9] -

DON: deoxynivalenol; N: number of samples; LC: lediasored results; LB: lower bound; MB: middle boub&: upper

bound; P95: 95 percentile.

(a): When the middle, lower and upper bound es@mate equal, only one estimate is given.

(b): Other grains: buckwheat grain (18), Einkor (illet grain (5), rice grain (91), spelt grai®6), mixtures (7) and other
3).

(c): P95 is only reported for food groups for whathHeast 60 samples were available.
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Table A2: Distribution of DON levels expressed in pg/kgass grain milling products

Concentration (ng/k
Fr)e?,i?x Food group N (I(',/(O:) Mean o g|)395
MB (LB - UB)®  MB (LB —UB)@®?

2 Grain milling products 2771 443 124.8 [112.8;36.8] 477.0

3 Buckwheat milling products 29 96.6 31[6.7; 55.3] -

3 Maize milling products 240 51.3 134.4[116.3; 132.4 433.9

4 Maize flour 85 51.8 128.6 [108.7; 148.6] 452.5

4 Maize semolina 38 60.5 95.8 [78.9; 112.7] -

4 Maize meal 27 55.6 57.8 [31.1; 84.4] -

4 Maize starch 21 90.5 73.7 [29; 118.3] -

4 Maize milling products, unspecified 69 31.9 21204.2; 216] 640.0

3 Oat milling products 131 50.4 74.8 [65.1; 84.6] 250

3 Rye milling products 378 67.7 48.6 [33.1; 64.1] o

3 Spelt milling products 114 60.5 74.7 [61.6; 87.8] 523

3 Wheat milling products 1703 334 152 [143.1; 161] 600.0

4 Wheat bran 207 184  226.1[221.2;230.9] 600.0

4 Wheat flour, Durum 14 42.9 150.2 [128.7; 171.6] -

4 Wheat flour, brown 15 46.7 73.2 [62.4; 84] -

4 Wheat flour, white 1077 34.6 140.8 [132; 149.7] 06D

4 Wheat flour, wholemeal 203 20.2 133.9[129.6; 1B8.1 446.0

4 Wheat semolina, Durum 53 56.6 329.9 [313.6; 346.2] -

4 Wheat semolina, soft wheat 50 64.0 79.1[59.2;198.9 -

4 Wheat milling products, oth®&! 20 60.0 71.7 [58.2; 85.2] -

4 Wheat milling products, unspecified 64 45.3 1125%72; 132.9] 359.0

3 Other milling products 49 67.3 87 [73.5; 100.4] -

4 Barley flour 5 80.0 28.2 [22.2; 34.2] -

4 Other milling product§ 44 65.9 93.6 [79.3; 107.9] -

3 Grain milling products, unspecified 127 66.1 102.77 129.3] 346.0

DON: deoxynivalenol; N: number of samples; LC: lediasored results; LB: lower bound; MB: middle boub@: upper
bound; P95: 98 percentile.
(a): When the middle, lower and upper bound es@mate equal, only one estimate is given.
(b): Wheat milling products, other: couscous (I&gaham flour (7).
(c): Other milling products: amaranth flour (2),lleti flour and groats (4), rice milling productg,(fnix (19) and other (14).
(d): P95 is only reported for food groups for whathleast 60 samples were available.
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Table A3: Distribution of DON levels expressed in pug/kg asrother cereal products

Concentration (ng/kg)
Floe(\)/(ielzx Food group N ('g/f) Mean © P95 oo

MB (LB — UB) MB (LB — UB)*™
2 Bread and rolls 2249 457 71.6 [58.1; 85.1] 2a0.
3 Bread products 29 27.6 124.4[118.9;129.9] -
3 Mixed wheat and rye bread and rolls 375 41.6 644[562.6] 240.6
3 Multigrain bread and rolls 95 44.2 81.3[59.4; 1)3. 270.0
3 Rye bread and rolls 81 48.1 60.3 [50.5; 70] 282.0
3 Unleavened bread, crisp bread and 279 59.9 48.7 [35.1; 62.3] 162.5

rusk

3 Wheat bread and rolls 730 34.1 83.1[72.2; 94.1] 1.88
3 Other breatf’ 87 54.0 69.9 [57; 82.7] 243.0
3 Bread and rolls, unspecified 573 55.7 70.6 [51®; 9 210.0
2 Breakfast cereals 1104 66.6 75.9 [60.5; 91.3] 926
3 Cereal bars 23 783 45.2 [23.4; 66.9] -
3 Cereal flakes 511 60.9 99.7 [84.9; 114.6] 379.8
4 Maize flakes 155 69.7 73.1[50.3; 95.8] 359.0
4 Oat flakes 208 56.7 132[120.5; 143.5] 367.0
4 Spelt flakes 38 81.6 36.2 [25.2; 47.3] -
4 Wheat flakes 61 37.7 95.3[85.1;105.6] 254.7
4 Mixed cereal flakes and other 24 62,5 120.5[10931.7] -
4 Cereal flakes, unspecified 25 64.0 83.7 [69.4; 98] -
3 Grits 10 70.0 340.2[325.7; 354.7] -
3 Mixed breakfast cereals 26 577 71.2 [46.6; 95.7] -
3 Muesli 338 72.8 41.8 [27.1; 56.6] 142.5[142.5; 150
3 Popped cereals 76  84.2 66.6 [40.8; 92.4] 301.0
3 Porridge 18 66.7 56.8 [42.9; 70.7] -
3 Breakfast cereals, unspecified 102 60.8 62 [5264]7 229.0
2 Fine bakery wares 849 51.0 72.7 [63.3; 82.2] 290.
3 Biscuits 512 51.6 68.9 [60.2; 77.7] 274.9
4 Biscuits, salty 148 40.5 119.5[114; 124.9] 491.5
4 Biscuits, other than salty 245 53.1 47 [36.1; 58] 6510
4 Biscuits, unspecified 119 62.2 51.2 [42.7; 59.8] 920
3 Pastries and cakes 198 41.9 81.6 [73.9; 89.3] 494.0
3 Fine bakery wares, unspecified 139 61.9 74.1 [3887] 193.0
2 Pasta (Raw) 216 62.5 95 [69.2; 120.9] 300.0
3 Pasta, wheat flour 555 54.1 120[105.6; 134.4] G61.
3 Pasta, wheat wholemeal 92 793 71.9 [49.3; 94.6] 0.85
3 Pasta, othé? 7 857 99.4 [85.7; 113] -
3 Pasta, unspecified 216 62.5 95 [69.2; 120.9] 300.0

DON: deoxynivalenol; N: number of samples; LC: petage of left-censored results; LB: lower bound; Niddle bound;
UB: upper bound; P95: 5percentile.

When the middle, lower and upper bound estimategaual, only one estimate is given.

(a): Other bread: buckwheat (1), maize bread @#X)(4), potato (43), rice (2), soya (1) and o(i2&).

(b): Pasta, other: rice (1) and spelt (6).

(c): P95 is only reported for food groups for @ihiat least 60 samples were available.
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Table A4: DON concentrations expressed in pg/kg across foodpg other than cereals

Concentration (ug/k
Fr)e(:,i?x Food group N (I(',/(O:) Mean e 3)95
MB (LB - UB)® MB (LB — UB)@®®
1 Alcoholic beverages 255 86.3 14.2 [4.5; 23.9] [B77; 50]
2 Beer and beer-like beverages 255 86.3 14.2 [4.89]23 27 [6.7; 50]
1 Composite food” 30 467 33.3[27.2; 39.3] -
1 Food for infants and small children 673 86.9 26[B.1; 44.3] 68.5 [64; 100]
2 Cereal-based food 559 85.2 27.8 [10; 45.6] 70 [6B0B]
2 Infant/follow-on formulae, powder 15 100.0 13.2 §8.3] -
2 Ready-to-eat meals 40 95.0 21.7 [2.8; 40.6] -
2 Yoghurt, cheese and milk-based dessert 9 100.0 [0225.6] -
2 Infant food, unspecified 50 94.0 25.6 [9; 42.1] -
1 Vegetables and vegetable products 16 81.3 42.8;/83.2] -
3 Sweet corn 16 81.3 42.6 [32; 53.2] -
1 Legumes 46  100.0 510; 9.9] -
2 Legumes, beans, dried 46  100.0 5 [0; 9.9] -
2 Snacks 196 41.3 109.7[101.2; 118.1] 444.0
3 Corn chips, curls and tortillas 39 17.9 204.4[20Q08.4] -
3 Other snacks 157 47.1 86.1[76.6; 95.7] 360.0
1 Products for special nutritional usé” 26 69.2 47.6 [34.4; 60.9] -
- Other foods? 30 767 32[18.6; 45.3] -

DON: deoxynivalenol; N: number of samples; LC: petege of left-censored results; LB: lower bound; Middle bound;

UB: upper bound; P95: §5percentile.

(a): When the middle, lower and upper bound es@mate equal, only one estimate is given.

(b): Composite food: cereal-based dishes (N=15;bmsed meals (N=7), vegetable-based meals (Neftgpbased dishes
(N=2), unspecified composite foods (N=5).

(c): Products for special nutritional use: dieteilods for diabetics (N=2), dietary supplements ZN=medical foods
(N=17), unspecified products for special nutritibnse (N=2).

(d): Other foods: herbs, spices and condiments Q)=legetable oil (N=4), oat milk (N=3), dried fr(N=2), oilseeds
(N=4), unspecified vegetables and vegetables ptedid=2), confectionary (N=3), unspecified othevds (N=2).

(e): P95 is only reported for food groups for whiatHeast 60 samples were available.
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APPENDIX B: BARLEY /WHEAT FLOUR /SEMOLINA CONSUMPTION

Table B1: Consumption levels of barley flour, wheat flomdavheat semolina available in the Comprehensitabdae
Chronic food consumption statistics (mean Acute food consumption statistics (total consumptio of
consumption level of barley/wheat b : _
. . arley/wheat flour/semolina per day over the consuing
Country Survey acronym flour/semolina over the reporting days at the days expressed in g)
individual level expressed in g/day)
Number N reporting N consumption
of subjects Mean P95 days days (%) Mean P95
Infants
Bulgaria NUTRICHILD 860 19.0 60.4 1720 957 (56 %) 34.1 70.9
Italy INRAN_SCAI_2005_06 16 19.3 - 48 33 (69 %) P8. 95.0
Toddlers
Belgium Regional_Flanders 36 70.0 - 108 108 (100 %) 70.0 139.2
Bulgaria NUTRICHILD 428 64.4 105.0 856 853 (100 %) 64.6 114.4
Finland DIPP 497 25.4 76.9 1 486 1331 (90 %) 28.3 3.88
Germany DONALD_2006 92 46.7 80.9 276 272 (99 %) 447. 107.4
Germany DONALD_2007 85 48.5 98.6 255 244 (96 %) 750. 130.9
Germany DONALD_2008 84 43.6 85.5 252 250 (99 %) 044. 101.3
Italy INRAN_SCAI_2005_06 36 75.4 - 108 108 (100 %) 75.4 169.5
The Netherlands ~ VCP_kids 322 49.0 82.8 644 640499 49.3 89.6
Poland 12Z_FAO_2000 - - - 79 76 (96 %) 41.4 94.5
Spain enKid 17 71.1 - 34 33 (97 %) 73.3 309.2
Other children
Belgium Regional_Flanders 625 73.5 125.2 1875 1808 %) 73.5 152.6
Bulgaria NUTRICHILD 433 85.5 138.8 867 864 (100 %) 85.8 150.9
Czech Republic SISP04 389 94.0 162.5 778 778 (100 % 94.0 188.9
Denmark Danish_Dietary_Survey 490 84.2 139.6 3426 3419 (100 %) 84.5 183.8
Finland DIPP 933 48.7 95.8 2773 2725 (98 %) 49.6 16.1
Finland STRIP 250 80.7 144.0 1000 959 (96 %) 84.1 220.1
France INCA2 482 66.8 128.5 3315 3206 (97 %) 69.3 159.5
Germany DONALD_2006 211 59.2 123.3 633 617 (97 %) 0.76 138.7
Germany DONALD_2007 226 61.2 115.0 678 656 (97 %) 3.36 141.1
Germany DONALD_2008 223 60.4 105.2 669 653 (98 %) 1.96 134.8
Greece Regional_Crete 839 71.9 136.8 2 508 243%)97 74.3 193.0
Italy INRAN_SCAI 2005 06 193 131.5 229.9 579 579 98) 132.4 259.8
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Table B1: Continued
Chronic food consumption statistics (mean Acute food consumption statistics (total consumptio of
consumption level of barley/wheat b . .
. . arley/wheat flour/semolina per day over the consuing
Country Survey acronym flour/semolina over the reporting days at the days expressed in g)
individual level expressed in g/day)
Number N reporting N consumption
of subjects Mean P95 days days (%) Mean P95
Other children
Latvia EFSA _TEST 189 51.9 129.2 377 327 (87 %) 60.3 146.3
The Netherlands  VCP_kids 957 58.7 99.0 1914 1200 o) 58.8 107.7
Poland 1ZZ_FAO_2000 - - - 409 408 (100 %) 87.2 879.
Spain enKid 156 77.7 140.1 312 306 (98 %) 79.3 a57.
Spain NUT_INKO5 399 78.0 132.9 798 795 (100 %) 78.3 156.1
Sweden NFA 1473 66.2 125.2 5875 5771 (98 %) 67.4 63.11
Adolescents
Belgium Diet_National_2004 584 124.2 271.4 1187 591(98 %) 129.1 318.8
Bulgaria NSFIN - - - 162 158 (98 %) 158.6 359.5
Cyprus Childhealth 303 107.5 196.4 909 859 (94 %) 13.8 257.5
Czech Republic SISP04 298 138.1 282.0 596 503 (P9 % 138.8 299.1
Denmark Danish_Dietary_Survey 479 101.5 174.7 3348 3313 (99 %) 102.5 233.8
France INCA2 973 95.8 180.9 6728 6430 (96 %) 100.4 228.5
Germany National_Nutrition_Survey I 1011 90.2 m2 2022 1923 (95 %) 94.9 207.6
Italy INRAN_SCAI_2005_06 247 172.8 293.4 741 739 8) 174.2 331.2
Latvia EFSA TEST 470 74.5 166.1 949 848 (89 %) 84.5 198.3
Poland 1ZZ_FAO_2000 - - - 666 665 (100 %) 135.3 .282
Spain AESAN_FIAB 86 100.2 188.5 226 223 (99 %) 99.9 244.6
Spain enKid 209 122.6 267.4 418 418 (100 %) 122.6 78.2
Spain NUT_INKO5 651 107.7 198.2 1302 1297 (100 %) 108.1 219.4
Sweden NFA 1018 69.6 126.9 4047 3914 (97 %) 72.0 169.1
Adults
Austria ASNS - - - 2123 2104 (99 %) 115.0 301.9
Belgium Diet_National 2004 1304 116.3 254.4 2648 2573 (97 %) 120.1 304.7
Bulgaria NSFIN - - - 691 672 (97 %) 134.0 303.0
Czech Republic SISP04 1666 135.5 272.1 3332 B29%0) 137.1 292.4
Denmark Danish_Dietary_Survey 2 822 93.2 163.4 28 7 19600 (99 %) 93.9 206.7
Estonia NDS 1997 - - - 1 866 1577 (85 %) 64.7 170.7
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Table B1: Continued
Chronic food consumption statistics (mean Acute food consumption statistics (total consumptio of
consumption level of barley/wheat b . .
. . arley/wheat flour/semolina per day over the consuing
Country Survey acronym flour/semolina over the reporting days at the days expressed in g)
individual level expressed in g/day)
Number N reporting N consumption
of subjects Mean P95 days days (%) Mean P95
Adults
Finland FINDIET_2007 1575 70.7 153.0 3 150 306BY8) 72.6 168.0
France INCA2 2276 102.3 199.5 15 727 15090 (96 %) 106.8 241.0
Germany National_Nutrition_Survey I 10 419 82.5 35/ 20 838 19720 (95 %) 87.2 199.3
Hungary National_Repr_Surv 1074 142.6 251.0 3222 3199 (99 %) 143.6 282.8
Ireland NSIFCS 958 107.6 198.4 6 706 6563 (98 %) 9.90 234.3
Italy INRAN_SCAI_2005 06 2313 157.3 277.3 6 939 68899 %) 158.9 313.1
Latvia EFSA_TEST 1 306 62.1 164.3 2 655 2113 (80 %) 79.4 206.9
The Netherlands  DNFCS_2003 750 111.3 203.5 1500 83 199 %) 112.6 2255
Poland 1ZZ_FAO_2000 - - - 2527 2517 (100 %) 131.8 284.7
Slovakia SK_MON_2008 - - - 2763 2569 (93 %) 120.0 279.6
Slovenia CRP_2008 - - - 407 400 (98 %) 118.3 2455
Spain AESAN 410 85.9 184.2 828 807 (97 %) 87.7 @.95.
Spain AESAN_FIAB 981 82.3 164.0 2748 2691 (98 %) 3.88 183.1
Sweden Riksmaten_1997_98 1210 75.5 145.2 8 466 5 @E%) 79.3 194.8
United Kingdom  NDNS 1724 86.4 159.3 12 068 1131 %) 92.1 203.5
Elderly

Belgium Diet_National_2004 518 94.8 194.3 1 045 6L %) 96.3 215.9
Bulgaria NSFIN - - - 151 149 (99 %) 141.4 266.9
Denmark Danish_Dietary_Survey 309 75.9 137.2 2159 2157 (100 %) 76.0 160.3
Finland FINDIET_2007 463 66.1 147.3 926 912 (98 %) 67.1 154.3
France INCA2 264 103.4 206.4 1824 1791 (98 %) @a.05. 224.8
Germany National_Nutrition_Survey I 2 006 71.6 144 4012 3817 (95 %) 75.3 169.2
Hungary National _Repr_Surv 206 136.1 232.0 618 (608 %) 136.1 253.7
Italy INRAN_SCAI_2005_06 290 144.8 2475 870 869 8) 146.5 275.8
Poland 1ZZ_FAO_2000 - - - 329 328 (100 %) 107.6 .223
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Table B1: Continued
Chronic food consumption statistics (mean Acute food consumption statistics (total consumptio of
consumption level of barley/wheat barlev/iwheat flour/ i d th .
flour/semolina over the reporting days at the ariey/wheat flour/semolina per day over the consumg
Country Survey acronym S . days expressed in g)
individual level expressed in g/day)
Number N reporting N consumption
of subjects Mean P95 days days (%) Mean P95
Very elderly
Belgium Diet_National 2004 712 88.4 170.5 1448 8LED %) 89.3 186.5
Bulgaria NSFIN - - - 200 199 (100 %) 141.9 275.0
Denmark Danish_Dietary_Survey 20 79.4 - 140 140 &) 79.4 153.9
France INCA2 84 99.1 193.1 571 563 (99 %) 101.1 221
Germany National_Nutrition_Survey I 490 68.7 145.9 980 929 (95 %) 72.5 162.3
Hungary National_Repr_Surv 80 145.1 246.7 240 2400 Q6) 145.1 277.6
Italy INRAN_SCAI_2005 06 228 146.6 254.4 684 679 18) 147.7 280.6
Poland 1ZZ FAO_ 2000 - - - 124 124 (100 %) 95.5 875.

N: number of days; P95: 8%ercentile
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APPENDIX C: DISTRIBUTION OF DON CONCENTRATIONS
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Figure C1: Distribution of the reported middle bound (MB3akynivalenol (DON) levels in
barley/wheat flour/semolina (ML: maximum level)
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Figure C2: Distribution of the simulated middle bound (MB)akynivalenol (DON) levels in
barley/wheat flour/semolina (ML: maximum level)
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APPENDIX D: CHRONIC EXPOSURE

Table D1.: Chronic exposure levels of the European popuiatbadeoxynivalenol
Chronic exposure estimation with current ML Simulated chronic exposure with suggested
increased ML
Percentage Percentage
Countr Survev acronvm N Mean P95 above group Mean P95 above group
y y y LB-UB®@ LB-UB® PMTDI LB-UB®@  LB-UB® PMTDI
LB-UB®© LB-UB ©
Infants
Bulgaria NUTRICHILD 860 0.30-0.79 1.05-1.86 5.82.6 0.34-0.83 1.20-1.91 7.1-36.9
Italy INRAN_SCAI 2005 06 16 0.22-0.78 @, L@ 0.25-0.86 @ L@
Toddlers
Belgium Regional_Flanders 36 0.81-0.85 - - 0.937 - -
Bulgaria NUTRICHILD 428 0.94-1.02 1.55-1.65 12495 1.07-1.15 1.77-1.85 54.2 -64.0
Finland DIPP 497 0.47 -0.70 0.98-1.35 44-141 0.50-0.75 1.04-1.44 6.4 -18.5
Germany DONALD_2006 92 0.56-1.04 1.00-2.12 4.3 0.63-1.15 1.15-2.27 9.8-51.1
Germany DONALD_2007 85 0.55-0.92 0.94-1.79 -234.8 0.63-1.02 1.08-1.98 9.4-38.8
Germany DONALD_2008 84 0.54-0.98 1.04-2.13 -63@.5 0.61-1.08 1.20-2.22 8.3-39.3
Italy INRAN_SCAI_2005_06 36 0.88-1.10 @. L@ 1.02 - 1.25 @ L@
The Netherlands VCP_kids 322 0.65-0.70 1.12601.2 10.6-134 0.75-0.80 1.29-1.39 18.3-23.3
Spain enKid 17 0.55-0.71 . L9 0.63-0.81 @ L
Other children
Belgium Regional_Flanders 625 0.70-0.74 1.2811. 13.4-16.2 0.81-0.85 1.45-1.51 21.3-259
Bulgaria NUTRICHILD 433 0.94 -0.96 1.65-1.69 @3.44.6 1.07-1.10 1.90-1.94 52.9-554
Czech Republic SISP04 389 0.65 - 0.69 1.19-123 164131 0.75-0.79 1.38-1.42 20.1-22.6
Denmark Danish_Dietary_Survey 490 0.62 - 0.67 1.008 51-7.1 0.70 - 0.75 1.13-1.20 11.0413.
Finland DIPP 933 0.47-0.54 0.83-0.92 24-3.1 0.53-0.60 0.92-1.02 3.8-59
Finland STRIP 250 0.64-0.72 1.07-1.25 7.6 217. 0.72-0.81 1.21-1.38 16.0 - 22.8
France INCA2 482 0.60 - 0.66 1.05-1.15 6.4-85 0.69-0.74 1.19-131 11.4-16.2
Germany DONALD_2006 211 0.56 - 0.61 0.99-1.04 672 0.63-0.69 1.14-1.19 6.6 - 10.0
Germany DONALD_2007 226 0.56 - 0.62 0.87-0.95 -B4 0.63 - 0.69 1.00 - 1.06 49-93
Germany DONALD_2008 223 0.57 -0.62 0.88-0.94 -2 0.64 - 0.70 0.99 - 1.05 45-8.1
Greece Regional_Crete 839 0.61-0.64 1.12-1.16 .0-80.3 0.70-0.72 1.26-1.31 14.7 - 16.7
Italy INRAN_SCAI_ 2005 06 193 0.86 - 0.91 1.64-3.7 29.5-33.7 1.00-1.04 1.89-1.97 42.0-43.0
Latvia EFSA _TEST 189 0.45-0.49 0.99 -1.08 4(80- 0.50-0.54 1.11-1.16 7.4-10.1
The Netherlands VCP_kids 957 0.58 - 0.61 1.0051.0 49-6.3 0.67 - 0.70 1.15-1.21 10.9-13.3
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Table D1: Continued
Chronic exposure estimation with current ML Simulated chronic exposure with suggested
increased ML
Percentage Percentage
Countr Survey acronvm N Mean P95 above group Mean P95 above group
y y y LB-UB® LB-UB® PMTDI LB-UB®  LB-UB® PMTDI
LB-UB® LB-UB ©
Other children
Spain enKid 156 0.58 - 0.62 1.13-1.15 9.6-128 0.67-0.72 1.27-1.34 17.9-19.9
Spain NUT_INKO5 399 0.59 - 0.64 0.99-1.11 4.80 9 0.68-0.73 1.15-1.25 11.0-15.3
Sweden NFA 1473 0.57 - 0.64 0.97 - 1.09 3.9-82 0.65-0.73 1.09 -1.23 9.2-15.1
Adolescents
Belgium Diet_National_2004 584 0.38-0.41 0.72830 1.0-21 0.43-0.46 0.83-0.94 2.6-3.9
Cyprus Childhealth 303 0.33-0.36 0.63 - 0.66 0 376.0.40 0.73-0.74 0.7-1.0
Czech Republic SISP04 298 0.52-0.54 1.00-1.04 .7-4.0 0.60 - 0.62 1.16-1.17 11.1-12.8
Denmark Danish_Dietary_Survey 479 0.36 - 0.40 0642 0 0.41-0.45 0.73-0.79 0-04
France INCA2 973 0.38-0.41 0.73-0.76 05-0.8 0.44-0.47 0.83-0.86 15-3.1
Germany National_Nutrition_Survey Il 1011 0.30340 0.63-0.70 04-1.3 0.35-0.38 0.72-0.80 .9-1.8
Italy INRAN_SCAI_2005_06 247 0.53-0.55 0.95-®.9 4.5 0.61-0.63 111 8.5-8.9
Latvia EFSA _TEST 470 0.35-0.37 0.76 - 0.79 0163- 0.39-0.41 0.84 -0.87 15-23
Spain AESAN_FIAB 86 0.30-0.32 0.69 - 0.70 0-1.2 0.34-0.36 0.80-0.81 12-23
Spain enKid 209 0.43-0.45 0.86 - 0.90 3.3 0.6(62 0.99 -1.04 48-57
Spain NUT_INKO5 651 0.40-0.44 0.74-0.81 0.69 0 0.46 - 0.50 0.85-0.91 23-34
Sweden NFA 1018 0.38 - 0.41 0.63 - 0.68 0.5-0.7 0.43-0.47 0.72-0.77 1.0-15
Adults
Belgium Diet_National_2004 1304 0.30-0.34 0.6873 05-1.2 0.34-0.39 0.73-0.82 0.8-14
Czech Republic SISP04 1666 0.33-0.43 0.63-0.97 0.2-4.8 0.38-0.48 0.72-1.05 0.8-6.3
Denmark Danish_Dietary_Survey 2822 0.25-0.31 10455 0-0.3 0.28-0.34 0.46 - 0.60 0-04
Finland FINDIET_2007 1575 0.18-0.24 0.35-0.47 0-0.2 0.20-0.26 0.40-0.51 0-0.2
France INCA2 2276 0.27-0.29 0.49-0.52 0 0.8(83 0.56 - 0.60 0.2
Germany National_Nutrition_Survey I 10 419 0.2530 0.50-0.64 0.1-05 0.28-0.34 0.57-0.71 0.3-0.9
Hungary National_Repr_Surv 1074 0.31-0.33 0.6469 0 0.36 - 0.38 0.62 - 0.67 0.3-04
Ireland NSIFCS 958 0.27 - 0.36 0.47 -0.73 0-14 0.30-0.39 0.53-0.78 0.1-1.6
Italy INRAN_SCAI_2005_06 2 313 0.35-0.37 0.61640 0-0.1 0.40-0.42 0.70-0.73 0.2-04
Latvia EFSA _TEST 1306 0.22-0.25 0.50-0.54 -012 0.25-0.27 0.55-0.60 0.1-0.2
The Netherlands ~ DNFCS_2003 750 0.28-0.34 0.494 0 0-25 0.32-0.38 0.57-0.79 0-29
Spain AESAN 410 0.24 - 0.27 0.53-0.59 0.2 0.90731 0.59 - 0.64 0.2
49
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Table D1: Continued
Chronic exposure estimation with current ML Simulated chronic exposure with suggested
increased ML
Percentage Percentage
Countr Survey acronvm N Mean P95 above group Mean P95 above group
y y y LB-UB® LB-UB® PMTDI LB-UB®  LB-UB® PMTDI
LB-UB® LB-UB ©
Adults
Spain AESAN_FIAB 981 0.23-0.25 0.46 - 0.50 0 0.2628 0.52 - 0.55 0.1
Sweden Riksmaten_1997_98 1210 0.25-0.32 0.486- 0 0-0.1 0.28-0.35 0.49 - 0.61 0-0.2
United Kingdom  NDNS 1724 0.24 - 0.32 0.43 - 0.65 - 08 0.27 - 0.36 0.48 - 0.69 0-1.0
Elderly
Belgium Diet_National_2004 518 0.23-0.26 0.49580 0 0.26 - 0.30 0.56 - 0.65 0.2-0.6
Denmark Danish_Dietary_Survey 309 0.22-0.28 0337 0-0.3 0.25-0.30 0.41-0.51 0-0.3
Finland FINDIET_2007 463 0.17-0.21 0.36 - 0.43 0 0.19-0.23 0.41-0.46 0
France INCA2 264 0.25-0.26 0.48 - 0.48 0 0.2800 0.56 0-0.4
Germany National_Nutrition_Survey Il 2 006 0.2429 0.46 - 0.59 0.1-0.1 0.27 -0.32 0.53-0.64 2-0.4
Hungary National_Repr_Surv 206 0.29-0.30 0.4%20 0-05 0.33-0.35 0.56 - 0.60 0-0.5
Italy INRAN_SCAI_2005_06 290 0.31-0.32 0.51-9.5 0 0.36 - 0.37 0.59 - 0.62 0
Very elderly
Belgium Diet_National_2004 712 0.22-0.25 0.44500 0.3 0.26 - 0.29 0.51-0.56 0.3
Denmark Danish_Dietary_Survey 20 0.23-0.29 @ L@ 0.26 - 0.32 @ L@
France INCA2 84 0.23-0.25 0.42-0.44 0-1.2 70.2.28 0.48 - 0.50 0-1.2
Germany National_Nutrition_Survey Il 490 0.24-0.2 0.52-0.55 0 0.27-0.31 0.60-0.63 0
Hungary National_Repr_Surv 80 0.32-0.34 0.5%70. 0 0.38-0.39 0.63 - 0.65 0
Italy INRAN_SCAI 2005 06 228 0.33-0.34 0.56 -0.5 0 0.38 - 0.39 0.65 0.4

N: number of subjects; LB: lower bound; UB: uppetibd; PMTDI: provisional maximum tolerable dailyake; P95: 98 percentile

(a): mean LB-UB: mean lower bound — upper bounteithe LB and UB are the same, only one estirsgiesisented.

(b): P95 LB — UB: 9% percentile lower bound — upper bound. When theahB UB are the same, only one estimate is presented

(c): Percentage of individuals with an exposurevatthe group PMTDI lower bound — upper bound. WienLB and UB are the same, only one estimatecisgmted.

(d): P95 and percentage of individuals with anosxpe above the group PMTDI for dietary surveystdgsses with less than 60 subjects were not feletd therefore not presented.
Note: The numbers for the exposure values arewadhgwith 3 figures but this does not reflect psem.
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APPENDIX E: CONTENT OF BARLEY /WHEAT FLOUR AND SEMOLINA IN CEREAL -BASED
PRODUCTS

The percentage contents of barley/wheat flour amdosina in cereal-based products were extracted
from the draft European Food Conversion Model frémod as consumed to raw agricultural
commodities, which is currently under constructiathin EFSA.

Table E1: Percentage content of barley/wheat flour and wéemolina in cereal-based products
Food groups Range of percentage contents

Bread, rolls and bread products 24.6 — 86.1 %

Porridge and mixed breakfast cereals 1.6-305%

Fine bakery wares (including fine bakery waresdiabetics) 2.6 -64.8%

Pasta 48.7 — 80 %
Cereal-based dishes 21.3-61.9%

Other composite dishes (including for medical psg®) 1.1-88%
Cereal-based food for infants and young children 730100 %
Ready-to-eat meals for infants and young children -43.1%

Snack food 51-451%
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APPENDIX F: ACUTE EXPOSURE

Table F1: Acute exposure levels of the European populdbateoxynivalenol — scenario A
Scenario A.1 (Current ML) Scenario A.2 (Suggest increased ML)
% above % above
Countr Survev acronvm N reporting N consumption Mean P95 group Mean P95 group
y y y days days (%) LB-UB® LB-UB® AR LB-UB®  LB-UB® AR
LB-UB® LB-UB ©
Infants
Bulgaria NUTRICHILD 1721 957 (55.6 %) 3.10-3.56 6.31-6.59 21-2.2 4.09 - 456 8.29-8.54 B3-
Italy INRAN_SCAI_2005 06 48 33 (68.8 %) 237-275 O 9 3.15-3.53 @ @
Toddlers
Belgium Regional_Flanders 108 108 (100 %) 3.8903. 7.64 3.7 5.17 -5.19 10.2 17.6
Bulgaria NUTRICHILD 856 853 (99.6 %) 4.20-4.27 49.-751 3.3-34 5.56 - 5.63 9.99 - 10.0 1516.9
Finland DIPP 1486 1331 (89.6 %) 2.36-2.54 6.63B6 3.1-33 3.07-325 8.79-8.98 5.9-6.2
Germany DONALD_2006 276 272 (98.6 %) 3.27 -3.55 966.7.20 4.4 4.32 - 4.60 9.16 - 9.35 8.8-10.3
Germany DONALD_2007 255 244 (95.7 %) 3.42 - 3.62 7 8. 53-5.7 4.53-4.73 11.6 11.5-135
Germany DONALD_2008 252 250 (99.2 %) 3.17-3.45 31%~7.45 3.6-4.8 4,19 - 4.47 9.71-9.87 8.4.21
Italy INRAN_SCAI_2005 06 108 108 (100 %) 454 -6¢1.6 10.4-10.9 14.8 - 15.7 6.04 - 6.17 13.8-14.3 5.92
The Netherlands VCP_kids 644 640 (99.4 %) 2.7742. 5.01-5.05 0.3 3.61-3.63 6.66 - 6.66 2.3
Poland 1ZZ_FAO_2000 79 76 (96.2 %) 2.95-3.04 6.826 2.6 3.76 - 3.85 8.03 6.6
Spain enkKid 34 33 (97.1 %) 3.72-3.76 @ _ L9 4.94 - 4.98 @ @
Other children
Belgium Regional_Flanders 1875 1 875 (100 %) 3.226 6.75-6.78 2.6 4.30-4.32 9.01-9.01 7.4
Bulgaria NUTRICHILD 867 864 (99.7 %) 410-4.12 57.-7.62 3.6-3.7 5.44 - 5.46 10.0 16.7-16.9
Czech Republic SISP04 778 778 (100 %) 2.89-291 685 1.3 3.84 - 3.86 7.58 35
Denmark Danish_Dietary_Survey 3427 3419 (99.8 %) 2.63 - 2.66 5.60 - 5.61 1.3 345-348 7.37-7.43 3.8-3.9
Finland DIPP 2773 2 725 (98.3 %) 2.16-2.21 4280 0.6 2.83-2.89 6.31-6.34 2.1
Finland STRIP 1000 959 (95.9 %) 242 -2.48 6.826 1.3 3.18-3.24 8.30 56-5.8
France INCA2 3324 3 206 (96.5 %) 2.37-2.42 5.5620 0.8-0.9 3.14-3.19 6.84 - 6.87 2.7-2.8
Germany DONALD_2006 633 617 (97.5 %) 2.13-2.17 704.4.75 0.8 2.80-2.84 6.26 - 6.30 1.9
Germany DONALD_2007 678 656 (96.8 %) 2.14-2.19 444.4.48 0.5 2.82-2.87 5.86 - 5.87 0.9
Germany DONALD_2008 669 653 (97.6 %) 2.08-2.12 014.4.06 0 2.73-2.78 531-531 0.6
Greece Regional_Crete 2509 2 431 (96.9 %) 2.669 2 6.82-6.89 2.8-29 3.52-354 9.09-9.13 47
Italy INRAN_SCAI_2005_06 579 575 (99.3 %) 4.121%. 8.74 6.4-6.6 5.48-551 11.7 16.5 - 16.7
Latvia EFSA TEST 379 327 (86.3 %) 1.62 - 1.65 3.86 0.3 2.12-215 5.07-5.21 1.2
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Table F1: Continued
Scenario A.1 (Current ML) Scenario A.2 (Suggest increased ML)
% above % above
Countr Survev acronvim N reporting N consumption Mean P95 group Mean P95 group
y y y days days (%) LB-UB®  LB-UB® ARfD LB-UB®  LB-UB® ARfD
LB-UB®© LB-UB ©
Other children
The Netherlands ~ VCP_kids 1914 1909 (99.7 %) 223383 4.17-4.21 0 3.07 - 3.09 5.56 0.5
Poland 1Z2Z_FAO_2000 409 408 (99.8 %) 2.88-2.92 845.5.86 0.5 3.81-384 7.79-7.80 4.2
Spain enKid 312 306 (98.1 %) 2.50-2.53 5.05 0.3 .3233.35 6.73 2.6
Spain NUT_INKO5 798 795 (99.6 %) 2.25-2.29 4.4648 0.1 2.98-3.03 5.90-5.94 0.6
Sweden NFA 5875 5771 (98.2 %) 2.13-2.18 4899 1.3 2.81-286 6.57-6.60 2.7
Adolescents
Belgium Diet_National_2004 1195 1159 (97 %) 1.8468 4.08-4.1 0.3 2.18-221 5.42-543 0.9
Bulgaria NSFIN 162 158 (97.5 %) 2.03-2.06 4.52 0 270-273 6.03 1.3
Cyprus Childhealth 909 859 (94.5 %) 1.76 - 1.79 4.2 0 2.33-2.36 5.54 1.2
Czech Republic SISP04 596 593 (99.5 %) 2.34-2.36 5-5.01 0.2 3.11-3.13 6.63-6.67 15
Denmark Danish_Dietary_Survey 3349 3313 (98.9 %) 1.62 - 1.65 3.76-3.8 0.1 2.14-217 499-502 0.6
France INCA2 6 730 6 430 (95.5 %) 1.58-1.61 3.8565 0.1 2.09-212 4.76-4381 0.5
Germany National_Nutrition_Survey 2 022 1923 (95.1 %) 1.18-1.22 2.66-2.7 0.1 61.5.60 3.54-3.58 0.2
Il
Italy INRAN_SCAI_2005_06 741 735 (99.2 %) 2.6162. 5.38 0.4 3.47 -3.48 7.18 2
Latvia EFSA_TEST 966 848 (87.8 %) 1.38-1.40 3.37 0.1 1.81-183 4.24-4.29 0.5
Poland 1ZzZ_FAO_2000 666 665 (99.8 %) 2.21-2.22 734. 0.2 2.93-294 6.30 1.2
Spain AESAN_FIAB 226 223 (98.7 %) 1.24-1.26 2271 0 1.65-166 3.60-3.62 0
Spain enKid 418 418 (100 %) 1.89-191 4.24 0.2 522.2.53 5.63 14
Spain NUT_INKO5 1302 1297 (99.6 %) 1.57-1.60 243.3.26 0 2.08-211 4.27-432 0
Sweden NFA 4 047 3914 (96.7 %) 1.39-1.42 33223 0.1 1.83-187 4.25-4.29 0.3
Adults
Austria ASNS 2123 2104 (99.1 %) 1.30-1.34 3.8%60 0 1.73-1.77 475-4.79 0.5
Belgium Diet_National_2004 2 660 2573 (96.7 %)  31-.3.37 3.45-3.50 0.2 1.76-181 4.58-4.64 2 0.
Bulgaria NSFIN 691 672 (97.3 %) 1.44 -1.47 3.3615 0-0.1 191-194 4.07-4.17 0.1
Czech Republic SISP04 3332 3295 (98.9 %) 1481 292-3.20 0 186-196 3.87-4.13 0.2
Denmark Danish_Dietary_Survey 19 742 19 600 (99.3 % 1.03 - 1.09 2.25-2.33 0 135-141 298-3.05 0-0
Estonia NDS 1997 1 866 1577 (84.5 %) 0.78-0.82 .9112.05 0 1.01-1.06 2.55-2.61 0.1
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Table F1: Continued
Scenario A.1 (Current ML) Scenario A.2 (Suggest increased ML)
% above % above
Countr Survev acronvim N reporting N consumption Mean P95 group Mean P95 group
y y y days days (%) LB-UB®  LB-UB® ARfD LB-UB®  LB-UB® ARfD
LB-UB®© LB-UB ©
Adults
Finland FINDIET_2007 3150 3 068 (97.4 %) 0.79840. 1.80-1.85 0 1.03-1.08 2.37-2.44 0
France INCA2 15737 15 090 (95.9 %) 1.20-122 42867 0 159-161 3.51-354 0.1
Germany National_Nutrition_Survey 20 838 19 720 (94.6 %) 0.91-0.96 2.05-2.13 0 201126 2.71-2.80 0
Il
Hungary National _Repr_Surv 3222 3199 (99.3%) 31.5.55 3.11-3.14 0 2.03-2.06 4.15-4.17 0.1
Ireland NSIFCS 6 706 6 563 (97.9 %) 1.16-125 02253 0 153-162 3.17-3.28 0
Italy INRAN_SCAI_2005_06 6939 6 868 (99 %) 1.76.78 3.48 -3.52 0 2.34-236 4.64-4.67 0.2
Latvia EFSA_TEST 2690 2 113 (78.6 %) 0.87-0.90 .1222.15 0 1.14-116 2.80-2.81 0
The Netherlands ~ DNFCS_2003 1 500 1483(98.9%) 941124 2.32-252 0 157-163 3.07-3.28 0
Poland 1ZzZ_FAO_2000 2527 2517 (99.6 %) 141314 3.01-3.03 0 1.87-189 4.01-4.02 0.1
Slovakia SK_MON_2008 2761 2 569 (93 %) 1.28-1.312.98 - 3.01 0 1.69-172 3.95-3.99 0.2
Slovenia CRP_2008 407 400 (98.3 %) 1.25-1.27 27712 0 1.66 - 1.68 3.60 0
Spain AESAN 828 807 (97.5 %) 0.98 - 1.02 215721 0 1.30-1.33 2.83-2.87 0
Spain AESAN_FIAB 2748 2 691 (97.9 %) 0.97-0.99 .13-2.15 0 1.29-131 2.83-2.85 0
Sweden Riksmaten_1997_98 8470 8 065 (95.2 %) 0 2.08-2.14 0 1.16-121 2.75-2.80 0
United Kingdom  NDNS 12 068 11 331 (93.9 %) 0.98061 2.10-2.25 0 129-137 2.79-292 0
Elderly
Belgium Diet_National_2004 1052 1036 (98.5%)  21.0.05 2.33-2.35 0.1 1.35-138 3.10-3.10 10.
Bulgaria NSFIN 151 149 (98.7 %) 1.48-1.50 2. 477 0 1.97-199 3.66-3.68 0
Denmark Danish_Dietary_Survey 2160 2 157 (99.9 %) 0.85 - 0.91 1.75-1.83 0 1.12-1.18 2.30-2.36 0
Finland FINDIET_2007 926 912 (98.5 %) 0.72-0.76 .641-1.66 0 0.94-098 2.17-2.18 0
France INCA2 1824 1791 (98.2 %) 1.13-1.15 22143 0 151-153 3.22-3.24 0.1
Germany National_Nutrition_Survey 4 012 3817 (95.1 %) 0.78 - 0.82 1.72-1.78 0 107 2.26-2.33 0
I
Hungary National_Repr_Surv 618 618 (100 %) 14111 2.81-281 0.2 1.86-188 3.74-3.75 0.2
Italy INRAN_SCAI_2005_06 870 860 (98.9 %) 1.5652. 2.94-297 0 2.08-2.09 3.92-3.96 0
Poland 1ZzZ_FAO_2000 329 328 (99.7 %) 1.12-1.13 432.2.44 0 1.49-1.50 3.23 0
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Table F1: Continued

Scenario A.1 (Current ML) Scenario A.2 (Suggest increased ML)
% above % above
Countr Survev acronvim N reporting N consumption Mean P95 group Mean P95 group
y y y days days (%) LB-UB®  LB-UB® ARfD LB-UB®  LB-UB® ARfD
LB-UB®© LB-UB ©
Very elderly
Belgium Diet_National_2004 1456 1438 (98.8%) 90-9.02 2.00-2.08 0.1 131-134 2.67-273 10.
Bulgaria NSFIN 200 199 (99.5 %) 1.60 - 1.62 3.48144 0 2.14-215 455-457 0
Denmark Danish_Dietary_Survey 140 140 (100 %) 0834 1.77 - 2.03 0 1.15-1.21 2.33-2.64 0
France INCA2 571 563 (98.6 %) 1.10-111 2.43182. 0 146-148 3.24-3.27 0
Germany National_Nutrition_Survey 980 929 (94.8 %) 0.77 - 0.80 1.73-1.78 0 1.0D41 2.28-2.33 0.1
Il
Hungary National_Repr_Surv 240 240 (100 %) 1.6621 3.15-3.15 0 2.14-215 4.20-4.20 0
Italy INRAN_SCAI_2005_06 684 679 (99.3 %) 1.6768. 3.21-3.24 0 2.23-224 4.28-4.30 0
Poland 1zZ_FAO_2000 124 124 (100 %) 1.10-1.11 12.0 0 1.46 - 1.47 2.67 0

N: number of days; LB: lower bound; UB: upper bouARfD: acute reference dose; P95thﬁercentiIe

(a): mean LB-UB: mean lower bound — upper bountieithe LB and UB are the same, only one estirsgiesisented.

(b): P95 LB — UB: 9% percentile lower bound — upper bound. When theahB UB are the same, only one estimate is presented

(c): Percentage of consumption days with an eaxoabove the group ARfD lower bound — upper boividen the LB and UB are the same, only one estiregisesented.

(d): P95 and percentage of individuals with apasxire above 1 pg/kg b.w. per day for dietary sysfage classes with less than 60 subjects weneliable and therefore not presented.
Note: The numbers for the exposure values arevahgwith 3 figures but this does not reflect psam.
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ABBREVIATIONS

15-Ac-DON
3-Ac-DON
Ac-DON
ARfD

b.w.
BMDL ¢
CAC
CCCF

Cl

CN
CONTAM Panel
DDGS
DON
DON-3-glc
EC

EFSA
ELISA
FAO
HBGV
IHKE
JECFA
LB

LC

LC-MS
LC-MS/MS
LOD

LOQ

MB

ML

N/n
NOAEL
NOEL
P95
PMTDI
QR

SCF

TDI

tTDI

uB

UK

WHO

15-acetyl-deoxynivalenol
3-acetyl-deoxynivalenol

acetyl-deoxynivalenol
Acute reference dose

body weight

Lower 95 % confidence limit for a benchmark resgmoaof 10 % extra risk
Codex Alimentarius Commission

Codex Committee on Contaminants in Foods
Confidence interval

Combined nomenclature

EFSA Scientific Panel on Contaminantthe Food Chain
Dried Distillers Grains with Solubles
Deoxynivalenol

Deoxynivalenol-3-glucoside

European Commission

European Food Safety Authority
Enzyme-linked immunosorbent assay

Food and Agriculture Organization of the Udifdations
Health based guidance value
Immortalized human kidney epithelial

Joint FAO/WHO Expert Committee on Food Addig
Lower bound

Left-censored

Liquid chromatography-mass spectrometry
Liquid chromatography-tandem mass speottoyn
Limit of detection

Limit of quantification
Middle bound
Maximum level

Number of samples/days/values/surveys
No-observed-adverse-effect level

No-observed- effect level

9% percentile

Provisional maximum tolerable daily intake
Quantified results

Scientific Committee on Food
Tolerable daily intake
Temporary tolerable daily intake

Upper bound
United Kingdom

World Health Organization
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