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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, A = 104, range 2: (2000 - 230 cm -1) p = 0.0001, A = 10# and 50 iterations for each)
and the mean spectrum was calculated for each spectral image.
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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.

EPO removed components FT - MIR Corrected Spectra
FT-MIR Calibration vs Validation set
0z2r 0.2
— 0r 01
S E]
<, <,
= ' =
7 i
8 g4t g
20 £ 04
0.2r
0.2
1000 1500 2000 2500 3000 3500 1000 1500 2000 2500 3000 3500
Wavenumbers [cm"] Component 1 Wavenumbers [cm"]
Component 2
Component 3
EPO removed components Component4 FT - NIR Corrected Spectra
FT - NIR Calibration vs Validation set
b 02 r
0.3
0.15
0.2
= ‘ 3 01
<o |"‘ 14 L 005
z | =
G ur | VA (A Padlls oy Ly i . ]
g5 offf i VA .-\“'T..ﬁ s _ e T (e § of
E ™| '\ \ : = |
0.1 I J ! l| 0.05
| 0.1
-0.2¢ n L n n n n L L L J n n L L L L n n n J
3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600

Wavenumbers [cm"] Wavenumbers [cm"]

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

Surface conl;zc:tor:iion Repetition Surface conI;:ae(:torsaiion Repetition

ot | wmeme | 5| ] emgm |
Aluminium 62 mg/mL 1 :ttjgl'fgz 29 mg/mL 2
Aluminium 62 mg/mL 3 :ttjgl'fgz 29 mg/mL 3
s | oo | 2| S | sngm |
SS::;TI:SZ 60 mg/mL 3 Aluminium 29 mg/mL 3
woeli6 | S0me/mt 5| deelzos | memL |
Aluminium 60 mg/mL 1 :’::;Tflsz 24 mg/mL 1
::Z;ngz 58 mg/mL 3 Aluminium | 24 mg/mL 1
Aluminium 58 mg/mL 2 Aluminium 24 mg/mL 3
Aluminium 48 mg/mL 2 ssttillfgz 19 mg/mL 1

sorkes | somm. |3




10

%0

Predicted Lactose Cr ation Predicted - True Lactose Concentration
FT - IR model FT - IR model
90 g Latent Var@bes T T ) T g T T PR
T 5o | RMSEC =6.44 ] i £ ey
E %[ rmsecv =6.12 ] ¥ E 20 . 1
2 70 [ RMSEP =16.20 v ¥ 4 ” H
= | calBias =0 v 3 g . v H
S g0 |-V Biss=0.02 ¥y 3 - 8 10 v 4
3 Pred Bias =8.03 1 4 ¥ 2 v H H 4 ¥ vy v
50 g2 - B 8 v
o R?(Cal, CV) =091, 0.89 ¥ £ R A v
b __ R ! N 2 —
é 40 |-R? (Pred) =094 v : 4 o v M (] T' iF ¥
Q $ } 2 ® . ¥ ¥
=0 ¥ - 2 g0 v i
2 v 3 = - . v
B2 i v B °
3 b4 : £ 20 . b
S ok 4 5}
o . . 3
0 1 Il Il Il Il Il Il Il ET. 30 Il Il Il Il Il Il Il Il
0 10 20 30 40 50 60 70 80 %0 0 10 20 30 40 50 60 70 80
True Lactose Conc. [mg/mL] True Lactose Conc. [mg/mL]
Predicted Lactose C ation Predicted - True Lactose Concentration
FT - MIR Raman model FT - MIR Raman model
90 g Latent Varlbles T T 1 g% T T T
T go | RMSEC =3.16 . B 5 .o
E RMSECV =5.77 . ee E 401 1
D 70 |- RMSEP =24.48 v v i S sl . )
= | calBias=0 v g . .
€ 60 [-CV Bias=-061 * ! B 3 .
3 Pred Bias =8.03 i v g 20 . b
9 50 "R cal, CV) =0.97 , 0.92 ! 7 £ ol . i
£ 4o [R? Prog) =004 B 3 M M
] v [ . 2NN A e At _!_ __________
3,k v - 2 ¥ : ¥ i vy
] - L ] = M . v
T2l ¥ . g - 10 b
3 ¥ g : !
=4 - - - © 20 . -
a 0 ¢ . 3 20 .
o L LTl LTl ! ! ! ! ! £ 30 ! ! ®) 1 1 1 1 1
0 10 20 30 40 50 &0 0 80 90 10 20 30 40 50 60 70 80
True Lactose Conc. [mg/mL] True Lactose Conc. [mg/mL]
Predicted Lactose C ation Predicted - True Lactose Concentration
FT - NIR Raman model| FT - NIR Raman model|
90 g Latent Varables T T P T g ® T T T Y
T g | RMSEC =3.25 . B 5
E RMSECV =5.82 v £ 30 o b g
2 70 [ RMSEP =19.13 .® L] 4 3 .
= | calBias =0 g sl i
- v 5
S 60 [-GV Bias=-0.56 ¥ g 8
3 oo | PredBias =603 v v i 2 0k X i
9 R? (Cal, CV) =0.97 , 0.91 ; £ ! e v v
ﬁDAD,RZ(Pred)man i 8 o ————————— -i ————— i —————————— —————;—'—i-————-' —————————— i
L ] | B ? v ¥
— 30 B 2 .
3 =T " . R
. L]
Tl v 3 A =
3 g0 . g
D: o . ) 7 =1
. 2 30 B
0 1 Il Il Il Il Il Il Il o Il 1 Il Il Il 1 Il Il Il Il
0 10 20 30 40 50 &0 70 80 90 0 10 20 30 40 50 60 0 80 %0

True Lactose Conc. [mg/mL]

True Lactose Conc. [mg/mL]

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






