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1. INTRODUCTION

The aim of the project was to improve the 
competitiveness of the grain processing industry 
by securing domestic supply of grain that is of 
high quality and meets user needs.

The aim was also to increase the grain chain’s 
awareness of the effect of sorting and de-hulling 
on the mycotoxin levels in cereals and to promote 
the use of sorting in the pre-cleaning of the raw 
material.



2. MATERIALS AND METHODS

A total of 75 unsorted grain samples were collected 
for this study from the 2007 crop.

Raisio plc submitted 10 oats and 20 malting barley 
samples from Southwest Finland and 10 oat 
samples from Southern Ostrobothnia.

Raisio plc’s mill Melia (Nokia) submitted 7 silo 
samples of oats, 7 sorted and de-hulled samples 
and 7 samples of ground hull.



2. MATERIALS AND METHODS …

The Kasken tila farm (Kiikoinen) submitted 31 oats 
and 4 malting barley samples from the group of 
farmers in Satakunta.

Fusarium toxin (DON, DAS, 3-AcDON, 15-AcDON, 
F-X, NIV, T-2 and HT-2 toxin) levels were 
determined for all samples.



2.1 Pilot-scale sorting and de-hulling

The effect of sorting was studied with selected oat 
samples from Satakunta with DON concentrations 
of 1 000 – 10 000 µg/kg.

Pilot-scale sorting was carried out at the Kasken
tila farm with a Petkus 531 sorter.

The process aimed at removing as much light 
grain and impurities as possible by using high air 
volume. The amount of process waste was 
approximately 2 % of the weight and 10 % of the 
volume.



2.2 Industrial sorting and de-hulling

In February 2008, Raisio plc submitted oat 
samples taken from the 2007 crop at the Nokia 
mill.

The unsorted samples examined had been taken 
prior to de-hulling and after the de-hulling process 
on six different processing days.

The samples submitted by Raisio plc showed lower 
mycotoxin levels than the samples from 
Satakunta.



3. RESULTS AND DISCUSSION

Drying the harvested crop carefully guarantees 
high-quality grain raw material.

In addition, pre-purification, such as sorting and 
de-hulling, helps reduce the levels of Fusarium
toxins significantly in both oats and barley.
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3. RESULTS AND DISCUSSION …

Drying the harvested crop carefully guarantees 
high-quality grain raw material.

In addition, pre-purification, such as sorting and 
de-hulling, helps reduce the levels of Fusarium
toxins significantly in both oats and barley.



3. RESULTS AND DISCUSSION …

Sorting reduced DON and 3-AcDON concentrations 
in cereals to 1/2 or 1/3.

T-2 and HT-2 concentrations were reduced to 2/3.

Sorting had the greatest effect on the levels of T-2 
and HT-2 toxins.

The results indicate that sorting has the greatest 
effect on the toxins produced as a result of a 
Fusarium infection very early in the season.



3. RESULTS AND DISCUSSION …

Together with sorting, de-hulling reduced the 
concentrations of DON and 3-AcDON in oat 
samples by 67-91 % compared with unprocessed 
samples.

After de-hulling, no concentrations (below the 
LOQ) of T-2 and HT-2 were detected in the cereal 
samples.



4. CONCLUSIONS …

In summary, the pre-cleaning of cereals, sorting 
and de-hulling, significantly improved the safety, 
hygiene and technical quality of the grain raw 
material.



4. CONCLUSIONS …

As a result of pilot-scale sorting, the oat raw 
material lost 2 % of its weight, which means 
around 10 % in volume.

As for barley, sorting decreased the weight and 
volume by around 2 %.

This helps reduce the costs of grain transports and 
storage.
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4. CONCLUSIONS …

It should be noted that the concentrations of 
toxins in ground oat hull need to be determined in 
order to secure safe use.
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