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1. Samples

Samples of milling wheat, harvested in 2007 and stored for approximately 5 months, were collected by millers (19 companies) and were received at CCFRA in January 2008. A further 53 samples were collected in March 2008.

Malting barleys and malts prepared from them were collected in November/December 2007. This was earlier than in previous years, but was necessary in order for the results to be presented at the European Commission’s 2008 Fusarium Forum, as a part of an EU-wide survey organized by Euromalt. Samples of malt culm pellets were collected from malting companies in September 2007. 

Oats, oatfeed, feed barley, feed wheat and wheat feed were collected by animal feed compounders (9 companies) in March/April 2008. 

Sample were analysed for various analytes as described in Table 1.

Table 1. Samples 

	Sample type
	Number of samples
	Country of origin
	Analytes sought

	Milling wheat

(Jan 08)
	51
	Canada (4)

France (2)

Germany (2)

Kazakhstan (1)

UK (41)

USA (1)
	Ochratoxin A

Storage insecticides

	Milling wheat

(March 08)
	53
	Canada (5)

Germany (4)

UK (43)

USA (1)
	Ochratoxin A

Storage insecticides

	Feed wheat
	37
	UK
	37 - Ochratoxin A

21 - Storage insecticides

	Wheatfeed
	8
	UK
	8 -Ochratoxin A

8 -Storage insecticides

	Malting barley

Malts
	20

20
	UK
	(all samples)

Trichothecenes

Zearalenone

Ochratoxin A

Storage insecticides

	Malt culm pellets
	6
	UK
	Ochratoxin A

Aflatoxins

Trichothecenes

Zearalenone

Storage pesticides

	Feed barley
	25
	UK
	25 - Ochratoxin A

14 - Storage insecticides

	Oats
	7
	UK
	7 - Ochratoxin A

6 - Storage insecticides

	Oatfeed
	7
	UK
	7 - Ochratoxin A

7 - Storage insecticides


2.  Results
2,1 Ochratoxin A

Table 2. Ochratoxin A in stored cereals from the 2006 harvest

	Sample type
	Number of samples
	Limit of detection

µg/kg
	% of samples

 > LOD
	Mean

µg/kg
	Maximum

µg/kg

	Milling wheat (Jan)
	51
	0.1
	10
	0.12
	1.8

	Milling wheat

(March)
	53
	
	4
	0.059
	0.5

	Feed wheat
	37
	
	16
	0.28
	3.9

	Wheatfeed
	8
	
	86
	0.77
	1.5

	

	Malting barley
	20
	0.1
	20
	0.215
	2.3

	Malt
	20
	
	10
	0.12
	1.0

	Feed barley
	25
	
	60
	1.63
	21

	Malt culm pellets
	6
	
	100
	0.6
	1.2

	

	Oats
	7
	0.1
	43
	0.1
	0.2

	Oatfeed
	7
	
	100
	1.97
	9


As in 2006, the majority of milling wheat samples, both in January and in March, did not contain detectable ochratoxin A (OTA) and maximum concentrations were well below legal limits. Most feed wheat samples also did not contain detectable OA, and the maximum concentration detected was well below the guideline recommended for feed cereals. However, in this small sample of wheat feed, most of the samples contained detectable OTA, although actual concentrations were not high. 

Twenty percent of malting barley samples contained detectable OTA, and the proportion of malts containing OTA was lower. Mean values for both barleys and malts were well below legal limits. Over half of the feed barley samples contained detectable OTA. The maximum concentration found was, at 21μg/kg, substantially higher than levels found in the food grain samples but was still well below the lowest guideline value for feed (50μg/kg for complete and complementary feedingstuffs for pigs). All the malt culm pellets contained OTA, which is unsurprising since, like wheatfeed and oatfeed, these pellets contain screenings and fines from whole grains in addition to malt rootlets. Actual concentrations were, however, low and well below guideline values.

Just under half the feed oats, and all the oatfeed samples contained detectable OTA, proportions which were very similar to those found in 2006. Actual concentrations in oat grain were very low. Concentrations in oatfeed were significantly higher but still well below guideline values. 

2.2 Aflatoxins

The malt culm pellets were also tested for aflatoxins. None were detected above the limit of determination of 0.1μg/kg. 

2.3 Fusarium mycotoxins ; trichothecenes

Only the malting barleys and their corresponding malts were analysed for Fusarium toxins (trichothecenes and zearalenone). An LC.MS.MS analysis method was used, which gave lower limits of determination than the GC.MS method used for freshly harvested grain. Again, this was to comply with EC requirements, particularly for T-2 and HT-2 toxins. Results are given in Table 3.

Table 3. Trichothecenes in malting barleys and their corresponding malts

	Toxin
	LOD

(g/kg

(No samples)
	% of samples > LOD
	Mean*

(g/kg
	Max

(g/kg
	EU Legal limits 

(g/kg

	DON            

Malting barley

Malt

Malt culm pellets
	1

(20)

(20)

(6)
	75

75

100
	37

45

188
	331

408

342
	1250

1250

	
	
	
	
	
	Lowest GV = 900

	NIV   

Malting barley

Malt

Malt culm pellets         
	1

(20)

(20)

(6)
	85

95

83
	11

4.6

25
	39

17

85
	none

	3- + 15 Ac DON

Malting barley

Malt

Malt culm pellets          
	1

(20)

(20)

(6)
	25

55

100
	1.2

5.4

17
	6

32

47
	none

	NEO

Malting barley

Malt

Malt culm pellets            
	1

(20)

(20)

(6)
	5

5

33
	0.6

0.58

1
	2

2

2
	none

	FUS-X 

Malting barley

Malt

Malt culm pellets
	1

(20)

(20)

(6)
	0

5

17
	0.5

0.93

0.58
	<1

9

1
	none

	DAS

Malting barley

Malt

Malt culm pellets            
	1

(20)

(20)

(6)
	0

10

0
	0.5

0.85

0.5
	<1

5

<1
	none

	T-2 

Malting barley

Malt

Malt culm pellets
	1

(20)

(20)

(6)
	35

0

83
	1.5

0.5

5
	8

<1

12
	Not yet set

	HT-2

Malting barley

Malt

Malt culm pellets
	1

(20)

(20)

(6)
	75

15

83
	2.6

0.58

9
	11

1

19
	


Levels of DON were substantially higher than those detected in similar samples collected from the 2006 harvest, although still well within legal limits (for food grain) or the lowest guideline values (for animal feed). This increase is to be expected since the 2007 season was considerably wetter than the 2006 one. Incidence of nivalenol and the acetylated DONs was also higher than in previous years. Interestingly, both incidence and concentration of acetylated DONs was higher in malt than in barley, supporting published reports of synthesis of these forms of DON ( form of “masked “ mycotoxins) during processing. Concentrations were relatively low, and would not result in the total DON (both bound and free) exceeding legal or guideline values. Traces of neosolaniol (NEO), Fusarenone-X (FUS) and diacetoxyscirpenol (DAS), at concentrations close to the detection limit, were also picked up in a few samples. Levels of T-2 and HT-2 were similar to those found in 2006. As observed in previous studies, concentrations of both T-2 and HT-2 in malt were much lower than in raw barley, supporting the argument that significant loss of these mycotoxins occurs during malting.  

As would be expected, the incidence of trichothecenes in malt culm pellets was generally higher than in the barley or the malt. Concentrations were sometimes, but not always, higher than in the whole grain, and no concentrations approached legal limits or guideline values. 

2.4. Fusarium mycotoxins: zearalenone (ZEA)

Malting barleys, malts and malt culm pellets were also analysed for zearalenone.

Table 4. Zearalenone in malting barleys and their corresponding malts

	Sample type
	Number of samples
	Limit of detection

µg/kg
	% of samples

 > LOD
	Mean

µg/kg
	Maximum

µg/kg

	Malting barley
	20
	2
	35
	4.1
	24

	Malt
	20
	
	20
	2.5
	16

	Malt culm pellets
	6
	
	100
	39
	66


ZEA was detected around one third of malting barley samples, which was significantly higher than the proportion containing ZEA in 2006. However, concentrations were well below the legal limit of 100μg/kg for food cereals. All the malt culm pellets tested contained detectable ZEA (possibly because they also contained wheat material, which is more susceptible to contamination with ZEA than barley). The maximum concentration found was 66 μg/kg. This compares with the lowest guideline value for ZEA of 100µg/kg (in complementary and complete feedingstuffs for piglets and young sows).

2.5 Storage pesticides

Table 5. Storage pesticides in stored cereals

	Sample type
	No. of samples
	Residues detected

(number of +ve samples)
	Maximum concentration 

mg/kg
	EU MRL for cereals

	Milling wheat
	53
	Pirimiphos-methyl (4)
	0.74
	5

	Feed wheat
	21
	Pirimiphos-methyl (1)
	0.05
	5

	Wheatfeed
	8
	Pirimiphos-methyl (2)
	0.05
	5

	

	Malting barley
	20
	Pirimiphos-methyl (12)

Malathion (2)

Bifenthrin (2)
	1.27

4.38

0.13
	5

8

0.5

	Feed barley
	14
	Pirimiphos-methyl (4)

Chlorpyrifos-methyl (1) 
	0.07

0.03
	5

8

	Malt culm pellets
	6
	Pirimiphos-methyl (6)

Malathion (4)

Bifenthrin (1)
	0.17

0.27

0.01
	5

8

0.5

	

	Feed oats
	6
	Pirimiphos-methyl (1)

Malathion (2)
	0.01

0.06
	5

8

	Oatfeed
	7
	Pirimiphos-methyl (7)

Malathion (3)
	0.59

0.09
	5

8


As in previous years, pirimiphos-methyl was by far the commonest pesticide residue detected in any of the samples. This insecticide was found in only a few milling wheats, only 1 sample of  oats, but 60% of malting barleys and all the malt culm samples tested. However, concentrations were low in all samples. The highest concentration, 1.27 mg/kg, was found in a sample of malting barley, and was only a quarter the current legal limit for cereals. 

Chlorpyrifos-methyl was only detected in 1 sample, a feed barley, at trace levels. Malathion was detected in a few samples of barley and oats, again at levels well below legal limits. Traces of bifenthrin were found in 2 malting barleys and in one malt pellet. Malathion has not been accepted onto Annex 1 of Directive 91/414/EEC, so all uses in the EU have been cancelled and stocks must be used up before December 2008.  Currently bifenthrin is registered for use in mixtures with malathion in the UK. 

3. Conclusions

The results of these surveys indicate that UK-grown cereals are in general safe and wholesome food/feedstuffs. None of the analytes sought were detected at concentrations close to or in excess of legal limits or guideline values. 

Although most of the samples were tested after at least 8 months storage, the levels of storage mycotoxins were generally low.  Most wheatfeed, oatfeed and malt culm pellets contained OA, but concentrations were well below guideline values for animal feed. 

Only malting barleys and malts were tested for Fusarium toxins in this round. The increasing incidence of T-2 and HT-2 toxins, first observed with the 2004 harvest, has been maintained, although, as in 2006, concentrations remained low.  Concentrations of DON were well below limits in all samples. Nivalenol was detected more frequently than in previous years and traces of other trichothecenes were sometimes detected.  This may be due to a combination of the low detection limit employed and the wet season in 2007. Zearalenone was well below legal limits in whole grain but found in malt culm pellets at concentrations of up to two thirds of the lowest guideline levels for animal feed.  

Residues of storage insecticides were absent from most samples. Where detected, they were well within legal limits. 

As in previous surveys, incidence of mycotoxin contamination was higher in wheatfeed, oatfeed and malt culm pellets than in whole grains.  
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