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Abstract: A near-infrared mathematical model for the detection of the total faity acid (TFA), saturated fatty acid (SFA), and unsaturated

fatty acid (UFA) contents in infant formula was established using Fourier near-infrared (NIR) spectroscopy combined with partial least squares
(PLS) regression prediction. The reliability of the model was verified by cross-validation and extemal validation. Different wavelengths and
different comection algorithms, including smoothing, vector normalization, first derivative, second derivative, and multiple scatter correction
(M SC), were used to process the NIR spectra. The correction model correlation coefficients (R?) for TFA, SFA, and UFA contents were 0.9337,
0.9374, and 0.9020, respectively. The coefficient residual predictive deviations (RPDs) were 3.63, 3.65, and 2.90, respectively. These data
demonstrated that this NIR mathematical model had good predictive performance. Twenty collected infant formula samples were p redicted
using the established model. Paired sample t test analysis showed that the chemically measured and predicted values of TFAs, SFAs, and UFAs
had no distinct statistical differences.
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Table 1 Contents of different fatty acids in infant formulae

AA Mean/%o Min/%  Max/%  SD

TFA  190.46 13820 2458  26.37
SFA 87.7 4330  123.00 15.93
UFA 53.69 27.55 99.72  14.63

Note: TFA, Total Fatty Acid; SFA, Saturated Fatty Acid,
including C4:0, C6:0, C8:0, C10:0, C11:0, C12:0, C13:0, C14:0,
C15:0, C160, C17:0, C18:0, C20:0, C21:0, C22:0, C23:0, C24:0.;

UFA, Unsaturated Fatty Acid, including C14:1n5, C15:1n5, C16:1n7,
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C17:1n7, C18:1n9, C20:1, C22:1n9, C24:1n9, C18:2n6, C18:3n3,
C20:2,C20:3n6, C20:4n6, C20:3n3, C20:5n3, C22:2n6, C22:6n3.
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Table 2 Results of model parameters of different fatty acids at
different wavelength ranges

Fit KK ARELER
PR fem’? ERFH R?> SEC SEP RPD
10000~4000 6 09142 795 836 3.15
TEa  8554-4000 7 09226 758 8.08 3.26
7054~4000 6 0.8950 879 934 2.82
10000~4000 8 09084 503 548 291
SFa  8554~4000 8 0.9095 500 542 294
7054~4000 8 0.9032 517 558 2.85
10000~4000 6 0.8024 637 754 194
UFa  8554-4000 8 0.8843 584 6.33 231
7054~4000 6 0.7672 7.94 878 1.67
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Fig.5 Correlation between chemically measured results and
correction set predicted results for TFAs
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Table 3 Results of models with different processing methods
B RETEE om!  kETE ERFH R SEC SEP RPD

Fa 7 09226 758 8.08 3.26
Smoothing 7 09223 760 810 3.26
TEA  8554-4000 SNV 6 09337 699 727 3.63
First derivative 5 09278 725 749 352
Second derivative 3 0.7348 1375 1413 1.87
MSC 5 09242 743 7.68 344
FAL3E 8 09095 500 542 294
Smoothing 8 09095 500 542 294
SFA 8554~4000 SNV 8 09374 416 436 3.65
First derivative 5 0.8843 556 582 274
Second derivative 3 0.7526 805 829 1.92
MSC 5 0.8635 6.04 622 256
Fa 8 0.8843 584 6.33 231
Smoothing 8 0.8812 579 630 232
SNV 7 0.9020 468 504 290
UFA 8554~4000  pirgt gerivative 6 0.8853 534 548 266
Second derivative 4 0.7865 7.05 7.62 1.92
MSC 8 0.8948 529 524 279
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Fig.7 Correlation between chemically measured results and Fig.9 Correlation between prediction set predicted results and
correction set predicted results for UFAs chemically measured results forS FAs
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