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What is the problem? —

* Reemerging of the ergot presence in cereals
Ergotin 1997

F O r t h e fa r l I I e r’ by Gary Munkvold, extension plant pathologist, Department of Plént Pathology
L3 . 0 Last yeal barley producers in northeast lowa suffered a serious putbreak of ergot.la fungal disease that
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Outbreak of bovine abortion attributed to|ergut poisoning.
Appleyard WT.

Eleven out of 36 suckler cows, all in late pregnancy, abarted seven to 10 days following
introduction to a rve grass pasture heavily infested with ergot. On the basis of Known b~
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PMID: 3845070 [PubMed - indexed for MEDLINE]


http://www.apsnet.org/media/press/archive/ergot.asp
http://www.ncbi.nlm.nih.gov/pubmed/3946070
http://www.encyclopedia.com/doc/1P3-1292707341.html

What is ergot ? =

e Ergot is a sclerotium
formed by the fungi
Claviceps purpurea
including ergot alkaloids
a class of mycotoxins
occurring in grains

 Many hosts: rye, triticale,
wheat, durum, barley, oat,
sorgho and several grasses

e More information on EFSA

SCIENTIFIC / TECHNICAL REPORT submitted to EFSA
CFP/EFSA/CONTAM/2008/01
Scientific information on mycotoxins and natural

plant toxicants

Prepared by Battilani P23, Costa L.G®, Dossena A*, Gullino M.L?, Marchelli R. ¢, Galaverna
G, Pietri A2, DallAsta C.°, Giomi P.*, Spadaro D, Gualla A*

*Universita Cattolica del Sacro Cuore, Faculty of Agriculture, Via Emilia Parmense 84, 29100

Piacenza; ltaly

“University of Pamma, Faculty of Medicine, Section of Pharmacology, Via Voltume 39, 43100

“University of Parma, Department of Organic and Industrial Chemistry, Via Universita 12,
43100 Pama, ltaly

“Centre of Competence for the Innovation in the Agro-environmental Sector
(AGROINNOWVA), University of Torino, Via L. da Vinci 44, 10095 Grugliasco (TO), ltaly,



http://www.efsa.europa.eu/en/scdocs/doc/024e.pdf

What about the legislation?

 The concentration of

ergot body in cereals
is for animal,
restricted to

1000 mg per Kg
in feedingstuffs
containing unground
cereals

European Commission, directive 2002/32/EC of the European parliament and of the council of 7 May

L 140/10 Official Journal of the European Communities 30.5.2002
DIRECTIVE 2002/32/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 7 May 2002
on undesirable substances in animal feed
30.5.2002 Official Journal of the European Communities L 14017

Undesirable substances

Products intended for animal feed

Maximum cantent in
mg/kg (ppm) mlative toa
feedingstuff with a
maisture conent of 12%

m 2) 3
10. Theobromine Complete feedingstuffs with the exception of 300
— complete feedingstuffs for adult catde 700
11. Volatile mustard oil Feed materials with the exception of 100
— rapeseed cakes 4000
fexpressed as allyl
isothiocyanate)
Complete feedingstuffs with the exception of 150
fexpressed as allyl
isothiccyanate)
— complete feedingstulls for cattle, sheep and goats (except 1000
young animals) fexpressed as allyl
isothiocyanate)
— complete teedingstuffs for pigs (except piglets) and poulery 500
fexpressed as allyl
isothiccyanate)
12. Vinal thiooxazolidone (Vinyloxazolidine thione) Complete feedingstulls for poultry with the exception of: 1000
— complete feedingstuffs for laying hens 500
I 13, Rye ergot (Claviceps purpurea) All feedingstuffs containing unground cereals 1000
14, Weed seeds and unground and uncrushed fruits | All feedingstuffs 3 000
containing alkaloids, glucosides or other toxic
substances separately or in combination including
{a) Lolium temulenmm L., 1000
(b) Lolium ranotum Schrank 1000
(c) Danmra stramenium L. 1000

2002 on undesirable substances in animal feed, in Official Journal of the European communities, L140,

10-21 (2003).



http://eur-lex.europa.eu/pri/en/oj/dat/2002/l_140/l_14020020530en00100021.pdf
http://eur-lex.europa.eu/pri/en/oj/dat/2002/l_140/l_14020020530en00100021.pdf
http://eur-lex.europa.eu/pri/en/oj/dat/2002/l_140/l_14020020530en00100021.pdf
http://eur-lex.europa.eu/pri/en/oj/dat/2002/l_140/l_14020020530en00100021.pdf
http://eur-lex.europa.eu/pri/en/oj/dat/2002/l_140/l_14020020530en00100021.pdf
http://eur-lex.europa.eu/pri/en/oj/dat/2002/l_140/l_14020020530en00100021.pdf
http://eur-lex.europa.eu/pri/en/oj/dat/2002/l_140/l_14020020530en00100021.pdf
http://eur-lex.europa.eu/pri/en/oj/dat/2002/l_140/l_14020020530en00100021.pdf

Control of ergot contamination? =

° |n the field:

— Crop rotation
— Varietal resistance

* In the grain industry: detection of ergot bodies
— Modern cleaning machinery
— Microscopy method (IAG method)
— Imaging system: CONffIDENCE
* In the mills: detection of alkaloids
— Methods of analysis: LC-FLD and LC-MS/MS




Status of the analytical aspects?

* The existing microscopy method provides an
elegant early warning tool for ergot

contamination but is time-consuming

Method for the Determination of Ergot
(Claviceps purpureaTul.) in Animal
Feedingstuff,
IAG-Method A4

&

International Association of Feedingstuff Analysis
Section Feedingstuff Microscopy



http://www.iag-micro.org/files/iag-a4_ergot.pdf

New project CONffIDENCE ==

Increasing of ergot occurrence
and no rapid method available
involved
new project CONffIDENCE
* One of the objectives :
Ergot detection by NIR Hyperspectral imaging

— T.4a.7 : Development of imaging method,
validation and comparison with existing method

— T.4a.8 : Transfer of the imaging method to the
feed sector (NUTRECO)




What is hyperspectral imaging?

Spatial information

I NIR imaging instrument
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Calibration process =

f/J/\\'\r/,\r/VJVJ - Mathematical
Reference
’f’\r/\"r/:rl/\rlfMM/\f\lr/ T values model

Data-base
Ergot — Cereals spectra

Mathematical Predicted
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spectrum




NIR line scan camera: instrument =

NIR camera
SWIR ImSpector N25E spectral camera \
(Specim Ltd)

Light source

Conveyor belt (Burgermetrics)




NIR line scan camera: features

A\ Z

* NIR camera setup
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- Wavelength range: 1000-2500 nm by step of 6 nm
- 1 line = 320 pixels = 320 spectra

- Analysed surface = continuous

- Time of acquisition = 50 millisec/pixel line




Ergot detection in wheat by NIR imaging Y
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Results of ergot bodies detection <~

On set of 7 laboratory samples with 0 0,01 0,05 0,1 0,15 0,5 and 1%
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Online detection and quantification of ergot bodies in cereals using near infrared
hyperspectral imaging

Ph. Vermeulen®*, J.A. Fernindez Pierna®, H.P. van Egmond®, P. Dardenne® and V. Baeten®

“Food and Feed Quality Unit (UlI5 ), Valorisation of Agricultural Products Department (D4), Walloon
Agricultural Research Centre (CRA-W ), Henseval Building, 24 Chaussée de Namur, 5030 Gembloux,
Belgium; *Cluster Natural Toxins and Pesticides, RIKILT - Institute of Food Safety,

Wageningen UR, P.O. Box 230, 6700 AE Wageningen, The Netherlands

(Received | August 2011; final version received 25 September 2011)

The occurrence of ergot bodies (sclerotia of Claviceps purpurea) in cereals presents a high toxicity risk for animals
and humans due to the alkaloid content. To reduce this risk, the European Commission fixed an ergot
concentration limit of 0.1% in all feedstuffs containing unground cereals, and a limit of 0.05% in ‘intervention’
cereals destined for humans. This study sought to develop a procedure based on near infrared hyperspectral
imaging and multivariate image analysis to detect and quantify ergot contamination in cereals. Hyperspectral
images were collected using an NIR hyperspectral line scan combined with a conveyor belt. All images consisted
of lines of 320 pixels that were acquired at 209 wavelength channels (1100-2400nm). To test the procedure,
several wheat samples with different levels of ergot contamination were prepared. The results showed a
correlation higher than 0.99 between the predicted values obtained using chemometric tools such as partial least
squares discriminant analysis or support vector machine and the reference values. For a wheat sample with a level
of ergot contamination as low as 0.01 %, it was possible to identify groups of pixels detected as ergot to conclude
that the sample was contaminated. In addition, no false positives were obtained with non-contaminated samples.
The limit of detection was found to be 145mg/kg and the limit of quantification 341 mg/kg. The reproducibility
tests of the measurements performed over several weeks showed that the results were always within the limits
allowed. Additional studies were done to optimise the parameters in terms of number of samples analysed per
unit of time or conveyor belt speed. It was shown that ergot can be detected using a speed of 1-100 mm/s and that
a sample of 250 g can be analysed in 1 min.

Keywords: ergot; contaminant; alkaloid; cereal; feed: food; NIR hyperspectral imaging; multivariate imaging
analysis
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NIR line scan camera: instrument =
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Ergot detection in wheat by NIR imaging =

The number of pixels counted for
each class of the model and ...
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Results of ergot bodies detection <%
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ABC special issue: CONffIDENCE outputs "

Validation and transferability study of a method based on
near infrared hyperspectral imaging for the detection and

quantification of ergot bodies in cereals.

Ph. Vermeulen®", J.A. Fernandez Pierma®, H. P. van Egmond®, J. Zegers®, P. Dardenne?
and V. Baeten?®

2Food and Feed Quality Unit (U15), Valorisation of Agricultural products Department (D4),

Walloon Agricultural Research Centre (CRA-W), Henseval Building, 24 Chaussée de Namur,
5030 Gembloux, Belgium

b Cluster Natural Toxins and Pesticides, RIKILT - Institute of Food Safety, Wageningen UR,
P.O. Box 230, 6700 AE Wageningen, The Netherlands

¢ Masterlab Analvtical Services, NUTRECO, Veerstraat 38, P.O. Box 1, 5830 MA Boxmeer,
The Netherlands

Under reviewing




Further developments =

Ergot in black oat Mixture of wheat, black oat
Rape seed, ergot and datura
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* Impurities quantification: straw, weed seeds,
broken grains, germinated seeds

© Background

@® Germinated seeds
O Broken wheat

O Weed seeds

@ Wheat kernels

® Straw, husks




Benefits of the method for a feed Company _,

Cra-w

High skilled personal Low skilled personal
45 min / 250g A few minute /250 g
Reduced samples Large samples (sampling more

representative)

Dedicated to ergot Multiple contaminants




Thank you for your attention
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More information

Contacts:
Ph. Vermeulen - V. Baeten (CRA-W)
vermeulen@cra.wallonie.be
baeten@cra.wallonie.be

You are welcome to
CONTffIDENCE cluster workshop
During the lunch break
8 November 2012
12H30 — 14H00
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