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Following adulteration of milk power and feed ingredients with melamine to increase the 

apparent protein content, a maximum limit on the melamine content in these products of 2.5 

mg/kg has been established in the EU (2008/798/EC). This has resulted in control of feed 

ingredients, especially when originating from China , by analysis of samples. In the 

Netherlands , high levels of melamine (up to 800 mg/kg) were detected in soya meal by feed 

control laboratories. It was discovered that large variations in laboratory results occurred 

samples of the same lot. Upon verification of these findings by RIKILT, even higher 

concentrations (up to 2400 mg/kg) were found in the same samples. In addition, high levels of 

the related products ammeline, ammelide and cyanuric acid were found. The large deviation 

between the laboratory results initiated an investigation into the causes of this high variability. 

An inventory was made of the different methods used by the laboratories and of methods 

published in literature. From this it was concluded that the extraction procedure was most 

likely the cause of the differences. This was experimentally confirmed by comparison of 

methods and studying extraction parameters.  

From the research done, it could be derived that the type of melamine contamination was a 

critical aspect. When melamine is present together with cyanuric acid, a complex (melamine-

cyanurate) can be formed which has a low solubility in commonly used extraction solvents. 

The same is true when the sample is contaminated with melamine-cyanurate crystals. With 

this type of contamination, especially at higher levels, the extraction solvent and conditions 

applied, can strongly affect the final analysis result.  

The investigation shows that there is a risk of underestimation of the amount of melamine in 

feed (/ingredients). Whether or not this actually occurs, depends on the type of melamine 

contamination, i.e. whether the products is contaminated with relatively pure melamine or 

with a mixture of melamine with cyanuric acid or with melamine-cyanurate. For the latter two 

types of contamination, the use of suitable extraction conditions is essential to completely 

dissolve and release melamine.  
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