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Figure 2A Raman raw and pre - processed spectra of whole milk with varying lactose concentration dried on stainless steel 304 , 
stainless steel 316 and aluminium surfaces. The mean spectrum of each surface is plotted in black. Each pixel spectrum was corrected 
by ALS (range 1: (3600 - 2500 cm - 1) p = 0.00001, λ = 10 4, range 2: (2000 - 230 cm - 1) p = 0.0001, λ = 10 4 and 50 iterations for each) 
and the mean spectrum was calculated for each spectral image. 

Figure 1A  EPO components removed from Raman spectra and all EPO pre – processed spectra coloured by belonging to 
calibration (red) or test set (black) 
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Figure 3A FT - IR raw and pre - processed spectra of whole milk with varying lactose concentration dried on stainless steel 304 , 
stainless steel 316 and aluminium surfaces. Each pixel spectrum was split into NIR and MIRs range and pre – processed 
independently by SNV and  SV1. The mean spectrum was calculated after concatenating the two ranges, each normalised by its own 
Frobenius’ norm. 

Figure 4A EPO components removed from FT-IR spectra and all EPO pre – processed spectra coloured by belonging to calibration 
(red) or test set (black) 
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Table 1A Selected test set according to the Kennard - Stone results 8 

Surface 
Lactose 

concentration 
Repetition Surface 

Lactose 
concentration 

Repetition 

Stainless 
steel 304 

62 mg/mL 3 
Stainless 
steel 304 

29 mg/mL 1 

Aluminium 62 mg/mL 1 
Stainless 
steel 304 

29 mg/mL 2 

Aluminium 62 mg/mL 3 
Stainless 
steel 304 

29 mg/mL 3 

Stainless 
steel 304 

60 mg/mL 2 
Stainless 
steel 316 

29 mg/mL 2 

Stainless 
steel 304 

60 mg/mL 3 Aluminium 29 mg/mL 3 

Stainless 
steel 316 

60 mg/mL 3 
Stainless 
steel 304 

24 mg/mL 1 

Aluminium 60 mg/mL 1 
Stainless 
steel 316 

24 mg/mL 1 

Stainless 
steel 304 

58 mg/mL 3 Aluminium 24 mg/mL 1 

Aluminium 58 mg/mL 2 Aluminium 24 mg/mL 3 

Aluminium 48 mg/mL 2 
Stainless 
steel 304 

19 mg/mL 1 

   
Stainless 
steel 316 

19 mg/mL 3 
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Figure 5A Partial least squares regression (PLS) models  built using mean centered pre – processed mean spectra. The actual lactose concentration vs predicted lactose 
concentration and residuals for prediction of lactose concentration are reported for the fused blocks: FT -IR, FT – MIR and Raman and FT – NIR and Raman 



 
 


