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Nowadays, traceability of animal products has become a priority for governments of the 

developed countries as guarantor of food safety. Near infrared microscopy (NIRM) has been 

proposed as an alternative technology to detect and quantify banned ingredients in feedstuffs 

combining analytical advantages of microscopy and spectroscopy techniques.  

However, the interpretation of NIR spectra needs chemometrical tools for the development of 

methodologies able to identify and classify the ingredients in compound feeds. Advances in 

classification strategies are normally represented by computerized algorithms that allow the 

computer to be “trained” to “recognize” ingredients using a concept similar to that used in 

quantitative NIR analysis. The objective of this work has been to identify ingredients in 

compound feeds evaluating different classification approaches: KNN (K-nearest neighbours) 

and SVM (support vector machine).  

To attempt this objective we used a library of 48456 spectra measured by near infrared 

microscopy (NIRM) on 227 samples representing 26 animal feed ingredients and 4 possible 

contaminants of animal origin. And for evaluation of classification algorithms, barley, maize, 

soya, and meat and bone meal (MBM), were used to make three 50/50 mixtures, each being of 

MBM and one of the permitted ingredients. All samples was ground to a particle size of 1 mm 

and spread on a sample holder as a continuous film. Reflectance spectra were measured with 

an Auto Image Microscope connected to a Perkin-Elmer Spectrum One FT-NIR spectrometer 

in a range of 1112-2500nm. The total area scanned was 5000 x 5000 µm and 234 particles. 

This procedure was repeated ten times.  

The results for the three mixtures have shown that with KNN algorithm MBM has been 

misclassified completely in sample 1, in sample 2 is detected presence of MBM (0.34%) and 

only in sample 3, a mixture of soybean and MBM, does comparison with the library detect the 



correct two ingredients, and even in this case the estimated proportions are incorrect. We 

observed an underestimation by MBM (21 % MBM) and overestimation by permitted 

ingredients (77% soybean), the rest (2%) was related with others ingredients. When 

evaluating SVM results we have observed that in sample 1 and 2 MBM has not been detected, 

only in sample 3 the MBM estimated is 7%. The explanation for these failures may be related 

with the small sample area from which the spectra are taken. Perhaps, more important is that 

samples are so well mixed that few if any of the resulting spectra correspond to pure 

ingredients. This probably means that a strategy that tries to match the spectra taken from the 

mixture with those of pure ingredients is unlikely to meet with much success. Moreover to 

solve these mixed spectra the chemometrics will need to be more sophisticated. 

 


