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Atoms in compounds are held together by chemical bonds. Depending on the 
configurations of these compounds they will show characteristic vibrations when 
excited. When Near Infra-red energy is added to the system, the bonds will vibrate; 
the laws of physics constrain the vibrations that can occur so only vibrations at 
certain frequencies are permitted. 

Different chemical bonds (for example organic O–H, C–H and N–H bonds) vary in 
strength and consequently the amount of energy required to make the bonds 
vibrate. This difference in energy requirement will be seen in a spectrum as a series 
of absorptions at different energy wavelengths (see Figure 2 below). 

We can use information from the spectrum to build up a picture of the structure of 
the molecule. If we can identify O-H, C-H and N-H bonds from the spectrum we can 
deduce that the sample being analysed is protein. The basic make-up of protein is 
the same for all the different raw materials (C-O-H-N) therefore we can be confident 
we are measuring protein rather than the raw material. 

 

Figure 2: The NIR spectra of different raw materials showing key molecular structures at 
specific wavelengths. 
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