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Summary 
ZON (sometimes referred to as ‘ZEN’) is a mycotoxin produced by the fungus Fusarium 
graminearum, which is responsible for Fusarium head blight in wheat. Fusarium head blight occurs 
because of moisture during flowering and is associated with timing of rainfall rather than the 
amount. ZON is a toxin in high quantities and the EU has set legal limits for ZON in grain intended for 
human consumption. UK flour millers monitor levels of ZON at intake as part of their ‘due diligence’ 
procedures. They also contribute data from intake sampling in the early part of the new harvest to 
inform the overall national strategy each year. 

Mycotoxins 
There are more than 300 recorded mycotoxins, which are substances produced by certain moulds 
and fungi as secondary metabolites and are toxic to humans and animals at low levels. The main 
mycotoxins of interest to food safety are the Aflatoxins, Ochratoxin A, Patulin, Fusarium toxins 
(DON, ZON, fumonisins and T2 & HT2), Alternaria toxins and Ergot alkaloids (see briefing on Ergot). 

ZON 
Zearalenone (ZON), also known as RAL, ZEN and F-2 mycotoxin, occurs predominantly in grains such 
as wheat, maize, barley, oats, rice and sorghum and is heat-stable. Its occurrence is associated 
primarily with Fusarium graminearum, which causes Fusarium head blight in wheat. A direct 
relationship between Fusarium head blight and production of ZON mycotoxins has been established. 
The critical factor for the incidence of Fusarium head blight is moisture at flowering and timing of 
rainfall, rather than amount.  

Fusarium infections during flowering can bleach the ears resulting in grains that are pink or white 
and shrivelled, this is however no indication of mycotoxin occurrence, purely of the presence of 
Fusarium. Similar symptoms may be produced by Microdochium fungi but these do not produce 
mycotoxins.  

Wet weather delays harvest and increases mycotoxin risk as warm and wet conditions encourage 
ZON production by Fusarium species. There is evidence that ZON levels may also increase post-
harvest when high moisture levels may allow a secondary infection to develop on debris on the 
kernel. 

Toxicology 
Most mycotoxins bioaccumulate, do not readily decompose or break down during digestion and 
therefore remain in the food chain in both meat and dairy products. They are very stable during 
processing and neither freezing nor cooking destroys them.    
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ZON is a potent oestrogenic metabolite and causes infertility, abortion and other reproductive 
problems, in particular in pigs, and can also disrupt the endocrine system. 

Legislation 
The principal piece of EU legislation regarding mycotoxins is Commission Regulation (EC) No. 
1881/2006, as amended. This Regulation sets out specific rules in relation to mycotoxins and other 
contaminants and includes specific maximum levels for certain mycotoxins in individual foodstuffs 
based on their toxicity and their contribution to consumers’ diets, as well as on the ALARA principle 
(As Low As Reasonably Achievable). According to this principle maximum levels should be set at the 
lowest level that can be reasonably achieved by food processors and manufacturers using good 
practices.  

Those mycotoxins for which there are currently specific maximum levels include aflatoxins, 
ochratoxin A, patulin and the Fusarium toxins including deoxynivalenol, zearalenone and fumonisins.  

For ZON, these statutory levels are: 

 
 
There are no statutory levels for animal feeds but the EU has set Guidance Values for ZON in Grain 
intended as animal feedstuffs: 

 
* Applies to feed intended for piglets and gilts 

Mycotoxin Testing 
There are three basic methodologies for testing mycotoxins. There are simple rapid tests that purely 
indicate the presence or absence of mycotoxins and there are similar rapid kits which quantify levels 
present.  

Qualitative lateral flow dipstick methods: indicates the presence of a specific mycotoxin above a 
certain threshold.  

Quantitative assay methods: measure the concentration of a specific mycotoxin. They are available 
in two formats. i) Quantitative lateral flow – suitable when a single determination is required. ii) 
Micro-titer plate ELISA – suitable for analysing multiple samples.  

Confirmatory analysis: uses highly developed instruments and trained staff in laboratories with 
current UK Accreditation Serves (UKAS) status. Its methods are validated against (EC) No 401/2006. 
This method usually costs £90-125 per test. 

Product category ZON (µg/kg)
Unprocessed common wheat, durum 
wheat, barley and oats

100

Flour 75
Finished products 50
Infant food 20

Product category ZON (ppb)
Feed Grains 2000
Complete feedstuffs for pigs 250 (100*)
Complete feedstuffs for calves, lambs 
and kids

500
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The UK Flour Millers strategy 
ZON levels are highest in the outer bran layers of the grain. Therefore, ZON is of the greatest 
significance to millers producing wholemeal flours or where they sell bran for human consumption. 
UK flour millers monitor levels of ZON at intake as part of their ‘due diligence’ procedures. 
Additionally, samples submitted each September as part of AHDB Contaminants Monitoring Project 
are tested for ZON.  

 

Year No. of samples LOD 
% samples 
tested above 
LOD 

Mean* 
(µg/kg) 

Median* 
(µg/kg) 

Minimum 
(µg/kg) 

Maximum 
(µg/kg) 

2010 42 2 21% 2 1 <2 12 
2011 47 2 4% 5 5 <2 4 
2012 51 2 63% 17 3 <2 234 
2013 76 2 62% 6 3 <2 65 
2014 75 2 15% 1 1 <2 10 
2015 75 2 8% 1 1 <2 8 
2016 51 2.5 24% 2 1 <2.5 17 
2017 50 2.5 28% 19 7 <2.5 327 
2018 50 2.5 12% 3 1 <2.5 22 
2019 50 2.5 22% 2 1 <2.5 19 
2020 50 2.5 16% 3 1 <2.5 37 

*Where <LOQ is assumed as LOQ*0.5 

UK flour millers also contribute data from intake sampling in the early part of the new harvest to 
inform the overall national control strategy each year. Levels of ZON were especially high in 2008 
following a very wet harvest. As a result UK Flour Millers members agreed to collect data on ZON 
levels in wheat and continue to do so in the period following each new harvest. Levels were again 
high in 2017 following a wet harvest and it was agreed that grain passports would require a ZON 
result. In 2018 it was agreed that this would be required every season. 

Year No. of samples Below 30ppb 30 – 60ppb 61 - 100ppb Above 100ppb 
2008 263 63.0% 22.0% 10.0% 5.0% 
2009 766 92.0% 4.4% 2.7% 0.8% 
2010 729 97.5% 1.6% 0.5% 0.3% 
2011 666 94.9% 4.7% 0.5% 0% 
2012 615 91.1% 6.5% 1.1% 1.3% 
2013 639 87.2% 9.9% 2.8% 0.2% 
2014 576 87.8% 10.4% 1.7% 0.0% 
2015 807 89.6% 10.0% 0.4% 0.0% 
2016 748 95.7% 4.5% 0.3% 0.3% 
2017 1,863 87.0% 7.7% 3.9% 1.0% 
2018 1,093 94.1% 5.4% 0.5% 0.0% 
2019 1,205 94.1% 4.7% 1.1% 0.1% 
2020 1,271 94.2% 4.1% 1.1% 0.6% 
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Future work 
UK Flour Millers will continue to monitor and report on the levels of ZON in wheat and the legal 
limits and guidance values.  Dialogue is maintained with the National Farmers Union, AHDB, the UK 
Assurance schemes, Agricultural Industries Confederation, the Maltsters Association of Great Britain, 
the Association of Cereal Food Manufacturers, and others in the grain supply chain. The Mycotoxin 
Stakeholder Group, made up of representatives of these organizations, will continue to meet to 
manage the risk presented by ZON and ensure the safety of the supply chain. 
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