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Euromalt
• Established in 1959 and unites processors of a value added 

product
• EU malting industry accounts for more than 60% of the 

world malt trade 
• EU malt production capacity is over 9,5 mio tonnes, of 

which 20 % is exported

• 94% of total malt production is used for beer brewing
• 4% is used for whisky distilling; 2% is used in the food 

industry 



Euromalt has been surveying 
mycotoxins in European malting 

barley and malt since 2002



Euromalt mycotoxin survey 2002 - 2012

• 100 - 200 samples per year in total, from all EU member states 
with significant malt production 

• Number of samples per country is proportional to malt 
production 

• 10kg samples are collected and analysed according to EU 
protocol (Directive 2002/26/EC)

• Samples are collected as pairs: a barley sample and the malt 
produced from that barley (77 – 95 pairs per year)

• Samples analysed for toxins by validated GC-MS or LC-MS/MS 
methods in ISO17025 accredited laboratories



STEEPING: barley immersed in water 
with air rests between to hydrate the 
endosperm (starch). Grain takes up 
enough water to allow germination.

GERMINATION: Cell walls and small starch granules 
are removed by enzyme action. 

KILNING stops enzyme action and creates a friable 
malt (germinated and kilned barley).

Cylindroconical steep vessel. Grain is aerated during steeping
and CO2 is extracted during the air rest period as the grain respires

Germination and Kilning vessels
are often circular with a plenum
underneath for air circulation
and for easy cleaning. A central
arm /screw (GIRACLEUR) levels 
the grain bed during filling and 
screw reverses to discharge grain

The malting process
STEEPING

GERMINATION

KILNING



Incidence of trichothecenes in malting barley
2005-2012

Incidence of T-2/HT-2 has declined slightly in 2011 - 2012



T-2 + HT-2 in malting barley 2005 -2012 

• Mean value of T-2+HT-2 is below 50 µg/kg in all years
• A significant proportion of barleys are > 100 µg/kg 



T-2 + HT-2 in malt 2005 - 2012 

Mean value of T-2+HT-2 is below 10 µg/kg in all years



Mean T-2 + HT-2 in barley and malt

• ~ 60-80% reduction in T2/HT2 in processing to malt
• Range of values in malt is less than that in barley



T-2 + HT-2 in barley and malt 2012 

Marked but inconsistent reduction in T-2/HT-2



Comparison of T-2+HT-2 in barley and malt: 
2012 harvest

No correlation between barley and malt



Maximum T-2 + HT-2 in barley and malt

• Only rarely does the maximum in malt approach that of barley
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Summary data on T-2+HT-2: 2005 - 2012

Samples Number Mean P95 P99 P99.5 Max

2005 – 2012: µg/kg µg/kg µg/kg µg/kg

Barley 678 23 87 159 199 324

Malt 678 5.2 17 31 63 150

2007:

Barley 88 42 146 237 280 324

Malt 88 8.4 25 71 80 90

Highest levels of T-2/HT-2 were seen in 2007 
5% of malt samples exceeded 25 µg/kg in 2007



Conclusions on T-2+HT-2 in barley and malt

• The correlation between individual barley and malt 
samples is poor but on average the impact of processing is 
a 60-80% reduction in [T-2 + HT-2] for barleys with >20 
µg/kg [T-2 + HT-2] 

• This pattern has been consistent over several years: poor 
correlation but overall a reduction in toxin levels



Spring-grown v Winter-grown Barley

• French data from the 2006 - 2009 harvests presented at 
earlier Fusarium Forums suggested that T-2 + HT-2 was 
lower in winter-grown barleys compared with spring-grown 
barley 

• Euromalt data from the 2009 to 2012 harvests suggests 
higher levels of T-2 + HT-2 in spring-grown barleys, but the 
difference disappears after malting



T-2 + HT-2 in winter and spring-grown barleys and 
malts from the 2009 - 2012 harvests

• 253 spring-grown barleys & 58 winter-grown barleys
• Winter-grown barleys generally have lower T-2/HT-2 than 

spring-grown barleys 



Mean and 95th percentile for deoxynivalenol in 
barley and malt

• The majority of samples are well below EU limits  
• Mean level in malt is generally lower than barley but there is 

very little correlation  between individual barleys and malts 



Maximum deoxynivalenol in barley and malt

Maximums were from the same barley/malt pair in 2011 but 
not in 2012



Correlation between T-2 + HT-2 and DON in 
barley: 2012 harvest

No correlation between T-2/HT-2 and DON in malting barley



Mean NIV in malting barley: 2003-2012 harvests



Maximum NIV in malting barley: 2003-2012 
harvests
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Correlation between T-2 + HT-2 and NIV in barley: 
2012 harvest

Little correlation between T-2/HT-2 and NIV in malting barley



Correlation between NIV and DON in barley: 2012 
harvest

Little correlation between NIV and DON in malting barley



• Occurrence and concentrations of T-2 and HT-2 toxins in 
malting barley have remained reasonably stable across 
Europe between 2005 and 2012; year to year variation may 
be linked to climate conditions

• Levels of these toxins in winter-grown barleys are generally 
lower than in spring-grown barleys

• Levels of DON in malting barley do not correlate with the 
incidence of T-2 and HT-2

• Sample set is too small to pick up significant differences 
between regions or countries

Conclusions from the Euromalt survey



• On average the impact of processing is a 60-80% reduction in 
[T-2 + HT-2] for barleys with >20 µg/kg [T-2 + HT-2] 

• There is no correlation between [T-2 + HT-2] in barley and 
that in the corresponding malt

• Mean and maximum concentrations of [T-2 + HT-2] are 
significantly lower in malt than in the starting barley

Conclusions from the Euromalt survey



General conclusions 

• The available evidence from the past few years demonstrates 
that T2 and HT2 content in malting barley is highly 
unpredictable; 

• Due to poor understanding of the causes of fungal infestation 
in the field, operators do not have tools to forecast the risks;

• At present, supply chain operators have no means of 
managing the risk; 

• Euromalt will continue to monitor T2 and HT2 as well as other 
mycotoxins into the future to help to assure sufficient and 
high quality supplies of our raw material, malting barley. 



• Euromalt acknowledge the support of the malting 
associations of EU member states and HGCA, UK

• Thank you for your attention


