Ergot

How a medieval mycotoxin is challenging the
modern grain chain

Joe Brennan — UK Flour Millers
UKCPVS Stakeholder Event — NIAB, Cambridge — 13 January 2025
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Ergot - introduction

Ergot The fungal disease affecting cereals.

. Produced by plants infected with ergot. A mass of dormant fungi
Ergot sclerotia " :
containing ergot alkaloids.

Ergot alkaloids | The mycotoxins within ergot sclerotia and ergot infected grain.

The condition that arises from long-term ergot poisoning. Previously

Ergotism known as ‘St Anthony’s fire’.

A man
suffering
from
ergotism (St
Anthony’s
Fire)
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Ergot —why is it relevant now? KX
* *
* *

1) Increased prevalence of the disease on UK and EU arable farms. *** *x X

2) Establishment of maximum levels for ergot alkaloids in processed
cereal products (EU and NI), owing to concerns over consumer

exposure.

3) Significant cost owing to cleaning and rejections.




Ergot and ergot alkaloid limits

¢ O 1 J anua ry 20 2 2, E U re d uce d S rgOt SC I S rOtI d (1) In section 2, the entries “2.9 Ergot sclerotia and ergot alkaloids' are replaced by the following:
limits from 0.05% to 0.02% in unprocessed S

Maximum level
g rain. 2.9 Ergot sclerotia and ergot alkaloids

Ergot sclerotia

* Also established maximum levels for ergot
alkaloids (the mycotoxins found within ergot

sclerotia) in processed cereal products (such as H Unprocesed el 3 fkaas from 1.7.2024
Now 01.07.2025
flour). Ergor alkaloids (¥
2.9.2.1. Milling products of barley, wheat_. spelt alnq ats ) 100 pglkg
. Ap p| ies to E U an d N I’ b ut ma ny G B customers {with an ash content lower than 900mg/100g) 50 pgfkg as '“--'":\I:"'A-’-'('-;;‘TOIZOZB

Milling products of barley, wheat, spelt and cats 150 pglke

Sel | fl our or fl our- ba Sed p rOd u CtS I ntO E U an d s {with an ash content equal or higher than 900mg(100g)
N I 5 Affe Cts ) |g n |f| Ca nt p ro po rtlo N fOOd cerea I Barley, wheat, spelt and oats grains placed on the market

for the final consumer
demand.

Rye milling products 500 pg ke until 30.6.2024
Rye placed on the market for the final consumer 15 s from 1.7.2024

Now 01.07.2028
Wheat gluten 400 pglkg

Processed cereal based food for infants and young 20 pg/kg

s to the lowerbound sum of the following 12 erpot alkaloids: erpocornine/
ryptine/ergocryptining (o~ and ) ;
bound sum, the contribution of each non-guantified

Ref: EC Requlation 2021/1399



https://eur-lex.europa.eu/eli/reg/2021/1399/oj/eng

Ergot alkaloid control

e \Very difficult to control ergot alkaloids in grain relative to the very low legal limits in processed cereal
products.

* There is a mismatch between the ergot sclerotia limit in wheat and the ergot alkaloid limit in processed
cereal products, such as flour flour.

 Study found if mill wheat containing ergot sclerotia at the EU/NI legal limit (0.02%), results in white
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flour with ergot alkaloids of 347ppb, well above the legal limit of 100ppb. The EU regulations do not
alkaloids, across bulk
[Em— ey — i R

make sense.

Ergot sclerotia and ergot alkaloid content in wheat (n=275)

EU/NI legal limit 0.02% 0.2g/ kg 377 228 610

*Based on observed ergot alkaloid concentration in wheat ergot sclerotia (n=7). Dr Gordon, NIAB, 2019.

4,000 6,000  Hence most mills have stricter limits for ergot sclerotia in grain
Ha/kg of ergot (i.e. below 0.02%). Some have zero tolerance. Rejections add

Source: EFSA (2017) . . . . . . .
- significant cost, inefficiency and frustration across the chain.



Ergot alkaloid transfer to grain not fully understood

Removing sclerotia reduces ergot alkaloid content, but not always to
zero. NIAB research, funded by AHDB found:
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* Transfer of dust / residue to grain.

* Ergot infections lead to ergot alkaloids in ‘healthy’ grain above
and below infection site.

These forms are effectively invisible to a mill intake — rapid testing for
alkaloids not available.

Efficacy of colour sorting for small ergot pieces and grass weed ergot
is not clear.




Tackling ergot at source is necessary

Ergot infections lead to ‘invisible’ ergot alkaloids.

Fragmentation of ergot sclerotia into smaller pieces,
when grain disturbed and moved increases ergot
alkaloid loading.

On-farm control is challenging. Relative contribution
of ergot risk factors poorly understood.

Some interventions not appropriate for all farms.
Agrochemistry for ergot limited.

Further research needed. Review of AHDB guidance is
welcome.




Key points

* Ergot presents a food safety issue.
* Ergot increasingly prevalent. Ergot alkaloid levels in grain rising.

* Ergot alkaloid limits in processed cereal products very low relative to
levels found in grain, even when strict controls (e.g. zero tolerance)

applied at intakes.

* Grain can be contaminated with ergot alkaloids in different ways. Not fully
understood.

e Tackling ergot at source (i.e. preventing infections) is optimal, but further
research is needed.
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