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About CEEREAL

• CEEREAL is the European trade association representing
producers of breakfast cereals and oat milling products

• CEEREAL has an Oat Millers Committee (OMC), whose
members are companies that operate a complete oat mill,
from the husked oat to the finished food or food ingredient

• Nutrition and food safety are priority issues for CEEREAL.
CEEREAL is participating in MyToolBox and MycoKey
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About CEEREAL

• CEEREAL counts on a network of national associations (Finland,
France, Germany, Ireland, Italy, Portugal, Spain, United Kingdom)

• Company members (Brüggen, Cereal Partners Worldwide, Emco,
Grainmore, Harries-Mühle, Jordans Dorset Ryvita, Kellogg,
Lantmännen, Maselis, Unilever Israel)
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General concerns – climatic factors
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• Climatic factors are responsible for mycotoxins contamination of cereals. Consequently, levels of
mycotoxins significantly vary year-to-year and region-to-region

• Any regulatory proposal must allow for the appropriate management of scenarios in which “higher”
results will be evident. The drought in many EU Member States in 2018 is a clear indication of
potential future challenges:

• For oats, which is a minority crop, should a significant non-compliance occur in any given year, farmers
would simply stop growing the crop
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General concerns - Maintaining Footnote 18
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• This footnote ensures that variations in agricultural supply chain handling and mill
processing, i. e. integrated vs non-integrated mills, are eliminated allowing for a
consistent approach in the implementation of the legislation

Without footnote 18 With footnote 18

No removal of impurities, larger parts go to feed

FEED

FOOD



General concerns – sourcing of milling oats 
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• Although these are two individual proposals, the effects will be
cumulative on stakeholders within the cereal sector

• Legality - Meeting different MLs
- DON
- T-2/HT-2
- …

• Availability - Oats in general

• Suitability - Meeting the requirements of milling oats
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Raw Oat

Cleaning

Dehulling

Grain/Groats Husk/ By-products

Flakes Pellets

Food Feed

8CEEREAL

Oats (with husk)

Milling Oats
Or
A00F Oats and similar
Or
2.4.2. Unprocessed oats
Or
1.2. Oats (with husk)

Rolled oats, oat flakes, oat milling products

Consistency on categories 
between 
Foodex2 and

EU-directives and

recommendation and

ML-proposals,

common understanding 
on categories

General concerns – EFSA data definition
FoodEx 1 FoodEx 2

Oats, grain (Crop)

Oats, grain

Oat and similar-

Oat grits
Oat groats

Oat flour

Oat bran

Oat bran flakes
Oat bran flakes, with
fruits

Oat flakes
Oat flakes, instant
Oat flakes, wholemeal

Oat flakes with fruits

Oat porridge

Oat groats

Oat flour

Oat bran

Oat high-bran flakes

Oat popped

Oat rolled grains, 
instant
Oat rolled grains, 
wholemeal

Oat porridge

Oat kernels (without  husk)



General concerns - quality of data
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• What are “oats, grain” and are they comparable to “oats and similar”?

• Are these oats with husk?

• EFSA data contain:

EFSA Collection FoodEx1 EFSA Collection FoodEx2 Commission Recommendation 2013/165/EU

A.01.000029 Oats, grain
A000F Oat and similar →

1.2 Oats (with husk) 1000 µg/kg

A.01.000029 Oats, grain (Crop) 2.1 Oats 200 µg/kg

Data sets

Sum of T-2 and HT-2

Sampling point Mean [µg/kg] Max [µg/kg]

Oats, grain 590 195 5813

thereof 168 Retail or wholesale 19 203

thereof 422 Without retail and wholesale 266 5813



General concerns - quality of EFSA data
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• Limitations on geographical sources of data
Country of origin Number of Sum T2-HT2 Harvested production 2019 

[1000 t)]

Data sets per 1000 t

Austria 15

Belgium 1

Croatia 1

Czechia 14

Denmark 14

European Union 1

Finland 7 1170 0,006

France 3

Germany 165 520 0,317

Hungary 1

Italy 1

Lithuania 1

Non EEA 2

Poland 4

Russia 1

Slovakia 1

Slovenia 1

Spain 1

Sweden 41 670 0,061

United Kingdom 229 1076 0,212

Unknown 86

Total number 590



General concerns - quality of EFSA data
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• Significant challenges associated with LOQs and subsequent analysis of data
• How to deal with different LOQ?

Eg. Oats, grain have 28 different LOQ

• Sample type (majority were raw agricultural commodities). 
This data was used for the EFSA Exposure report making no 
allowance for the considerable reductions through cleaning, 
and on oats through removal of the husk
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Raw oats – data from 1994 to 2009
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• Pettersson, 2011



Raw oats – data from 2003 to 2007
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• Pettersson, 2008



Raw oats – data from 2013 to 2020
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o In England, the level of HT2 + T2 at the 95th percentile ranged between 

2013 and 2019 from 254 µg/kg in 2016 to 1542 µg/kg in 2014.

o In Scotland, for the same period, the 95th percentile level ranged from 
360μg/kg in 2013 to 2738μg/kg in 2014.

o Available data demonstrates there is a high likelihood that significant 
parts of the oat crop will exceed the level of 1000 µg/kg in certain 
years: Edwards & Jennings / AHDB (2016) indicate that for the 2014 UK 
oat harvest (n=113) 25 % of samples exceed 1000 µg/kg, and 12.2% of 
samples exceeded 1500 µg/kg

o BOBMA data from 2015-209 previously submitted to the Commission 

(n=317) show 8.2% of samples would have exceeded 1000 µg/kg

o Norwegian research has shown 9% of the 188 samples exceeded the 

1000 μg/kg (Hjelkrem et al., European Journal of Plant Pathology, 2018

o Irish data (n = 445) from 2011 to 2020 calculated on the lower bound, 

showed a mean of 401 µg/kg and a 95th%ile of 

1520 µg/kg 
• Edwards 2012
• Hjelkrem et al. 2018
• Edwards and Jennings 2016
• FoodDrinkIreland 2020



Raw oats - number of analysis
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n 2013 2014 2015 2016 2017 2018 2019 Sum

Poland 2 2 2 1 7

Finland 44 31 3 30 13 2 123

Sweden 43 41 72 30 35 2 223

Germany 1 4 2 1 1 23 15 47

Ireland 8 9 5 22

Denmark 6 4 4 9 4 27

UK 187 187

Sum 96 80 91 81 59 214 15 629

Ceereal data



Raw oats - maximum content of T-2/HT-2
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MB 2013 2014 2015 2016 2017 2018 2019

Poland 148 67 115 59

Finland 201 542 277 1060 (6 %) 445 969

Sweden 120 220 319 106 111 86

Germany 197 153 84 99 99 390 260

Ireland 1312 (12 %) 625 266

Denmark 26 51 19 20 30

UK 1910 (7%*)

*% above 1000 µg/kg

Ceereal data



Mitigation during de-hulling of oats
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• De-hulling in a green-shelling mill

• as shown during the last forum

• ca. 65 %

• Mitigation at high T-2 and HT-2 levels is larger compared to lower levels

• Difference between industry and laboratory de-hulling results need to be
considered



Oat flakes - Data from  2006 and 2007
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Oat flakes - Data from  2005 to 2009
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• Pettersson, 2011



Oat milling products - content of T-2/HT-2
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MB 2013 2014 2015 2016 2017 2018 2019

N 74 73 39 75 151 230 29

N < LOD 66 61 28 54 103 105 19

Mean 9 9 14 21 16 16 11

Median 5 5 10 10 10 8 5

Max 32 49 52 91 76 194 39

90th

Percentile
22 19 36 59 35 36 23

Ceereal data



Oat by-products - content of T-2/HT-2
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MB 2013 – 2017

N 57

Mean 1260

Median 1060

Max 4436

90th Percentile 2270



T-2 / HT-2 - Suggested approach
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CEEREAL members continue to have significant concerns relating to the setting of 
maximum limits for T-2/HT-2 and are strongly in favour of indicative levels and ask for

• a clear alignment of definitions, legislative categories and the FOODEX2-categories

• an up-dated categorization and evaluation of EFSA-data (with oat experts)

If needed, our suggestion would be 
to introduce a maximum level 
only for “Unprocessed cereals”

Indicative Levels for 

the sum of T-2/HT-2 

(µg/kg)

CEEREAL 

Suggested 

Maximum Levels

Unprocessed cereals

1.2 oats (with husk) 1000 1500



Summary concerning T-2 and HT-2 toxins

• Avoid an interruption of the supply chain
• Maintaining indicative levels
• Maintaining foodnote 18
• Alignment of definitions, legislative and FOODEX2 categories
• Re-evaluation of EFSA-data

• Analyse year-to-year variation
• Analyse region-to-region variation

• Gather more data from milling oat producing countries
• Indicative and/or maximum levels must be consistent

• Option B
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About mycotoxins in the Nordic countries
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• Nordic countries have a short growing season and an 
extreme light climate during the summer. This makes us 
special in many ways, including mycotoxins.

• All Swedish and Finnish Oats is artificially dried directly after 
harvest

• When the discussions about mycotoxins in grain and grain 
based food got intense some 15 years ago, we started to 
monitor the grain coming into our industries. The focus was 
wheat and oats, in that order, and the problems in oats were 
expected to be T2+HT2.



Trends for DON in Norwegian oats
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• In the late 00:s worrying signals came from Norway about 
trends for DON in oats (graph borrowed from the Norwegian 
Veterinary Institute): 



Swedish routines for DON in Oats
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• The Swedish association of grain traders; “Foder och Spannmål” 
(F&S, means “Feed and Grain”) got the industry organized against 
mycotoxins from 2011 and on. We now know that our main 
mycotoxin problem is DON in oats. 

• Since 2015, all deliveries of oats into Swedish silos are analyzed for 
DON with quick-tests before unloading. During harvest 2020 we 
did >11 000 such analyses. Norway and Finland have similar 
routines. Labor intense and costly, but necessary.

• The (competing) grain traders call into the F&S telephone 
meetings Wednesday mornings from early August to late 
September. Focus on DON in oats, but analyzed levels of other 
toxins are discussed if any are available. T2+HT2 is seldom to never 
a problem in Swedish oats.



DON – year to year / region to region variation
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(Data from Lantmännen, maps from Thomas Börjesson AgroVäst and Mats Söderström SLU) 



DON – a closer look into Sweden 2016

CEEREAL 28

• Quick tests taken before
unloading

• If the result looked like >1300 ppb
it was sorted as feed

• The (unofficial) limit for DON in 
Swedish feed oats is 3000 ppb

• For pigs the same limits as for 
humans are used.



DON – levels going up during harvest
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• The Nordic countries have more or 
less the same problems with DON 
in oats. The levels rises if we get a 
harvest season interrupted by rain 
but not terminated by it.

• Graph from the Finnish food 
authorities (Evira) 2017, based on 
447 samples. Volume weight is 
correlated to DON levels 
exceeding 1750 ppb. (Week 41 
started with 9th of October…)



Milling oats Sweden , share of analyses >1750 
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• 8-10 000 quick tests each year, all Swedish grain traders do this. The trend looks nice, 
but we do not think the problem is solved. We have used >11 000 quick tests in 
Sweden 2020 with nearly no findings. Still we will continue the program next year.
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DON – variation within the field 
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• The patterns of DON in oats in one 25 ha field 2016. DON levels varied 
according to availability of water and moist on the leafs.



Summary – what industry needs
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• Validated cost-effective rapid analytical test methods must be developed

− As they are used for incoming control on DON in Nordic countries

− Including modified forms if needed

• Agronomic research

− It is necessary to know how to avoid the presence of mycotoxin-forming 
fungi at farm level and to develop a manual of good agricultural 
practices

− Plant breeding is very important. The breeders are working with 
fusarium resistance and this makes the new generation of oats more 
resilient to the fungus



Summary
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•Oats of a suitable quality for oat milling products are harvested 
only in a small number of EU countries

•Any further regulation should aim for consistent limits allowing to 
have a marketable product from a marketable semi-finished 
product

•There should be an alignment of the categorization between the 
Recommendation and the EFSA data collection headings 

•Although these are two individual proposals, the effects will be 
cumulative on stakeholders within the cereal sector.



Thank you
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Jens Chr. Meyer, Dr. CG Pettersson, 
Derek Croucher, Gabriella Scozzi, 

Mayssa Van de Vyvre, Indika Pathirathna, 
Pekka Heikkila

CEEREAL

European Breakfast Cereal Association
Avenue des Nerviens 9-31 

B-1040 Brussels 
scozzi@ceereal.eu 
+32 (0) 2 549 5640
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