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Transfer of Near-infrared Spectroscopy Model of Edible Oil
Acid Value and Peroxidation Value
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Abstract; Near-infrared spectroscopy (NIRS) detection technology has been widely used in the field of
edible oil quality detection due to its features of simple operation, no damage, fast detection and
analysis. However, due to differences in manufacturing and testing environment, instrument aging,
replacement of accessories and other factors, the spectral response of the same sample on different
instruments was not completely consistent, resulting in the failure to share calibration models established
by different instruments. To solve the problem of edible oil quality detection of acid value and peroxide
value model transfer problem, transfer model was established by using the spectral space transformation
method, which realized the calibration transfer of acid value and peroxide value between different
instruments, and the slope/bias algorithm, direct standardized algorithm and piecewise direct
standardization, extreme learning machine auto-encoder algorithm were compared. The VERTEX — 70
Fourier near infrared spectrometer and MATRIX — F on-line process analysis Fourier spectrometer were
used. Totally 125 edible oil samples were used in the experiment, VERTEX — 70 was used as master
instrument and MATRIX — F as slave instrument to establish the multivariate calibration model of acid
value and peroxide value. The results showed that the prediction root-mean-square error of the validation
set of acid value and peroxide value was reduced from 0.583 6 mg/g and 15.801 0 mmol/kg to
0.167 0 mg/g and 9. 989 3 mmol/kg by using spectral space transformation method for model transfer.
Obviously, spectral space transformation can be effectively applied to model transfer between edible oleic
acid value and peroxidation value, so as to realize model sharing between different instruments. The
problem of time and energy consumption caused by re-modeling can be avoided, which was of great
significance for the application of NIRS in the rapid detection of edible oil quality.
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Fig.1 Main instrument collects spectra of five edible

oil samples
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Fig.2  Average spectrum at peak of five edible oil samples
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Fig.3  Average spectrum of samples collected by master

and slave instruments
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Fig.4 Subtracted spectrum for average spectrum collected

by master and slave instruments
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Tab.1 Modeling and prediction results of acid and peroxide value of master instrument

BH RMSECV R, RMSEC RMSEP R,
R fi 0.234 4 mg/x 0.995 7 0.040 7 mg/g 0.108 5 mg/s 0.9759
it AL 6.357 5 mmol/kg 0.9720 4. 387 8 mmol/kg 6.692 7 mmol/kg 0.958 1
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Tab.2 Prediction results of slave samples before

calibration
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[ICEIED 0.583 6 mg/g 0.303 1
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Fig.5 Predicted scatter diagram of edible oleic acid

value before calibration
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Tab.3 RMSEP results of acid value model by different calibration transfer methods mg/g

v PDS % 4=
VN B &k D W TEAM Rk T Bk
FEAS B it Wl o3 W=s o S/B ik S Bk 87 SST i
20 0.742'1 0.7513 0.7795 0.7807 0.3947 0.3412 0.2723 0.2222
40 0.6720 0.678 8 0.680 8 0.680 1 0.424 4 0.3454 0.3452 0.1933
60 0.602 0 0. 606 9 0.607 2 0. 607 7 0.4259 0.401 2 0.4260 0.204 6
80 0.5575 0.5585 0.5589 0.5585 0.427 1 0.3188 0.2901 0.1838
100 0.543 1 0.5433 0.543 0 0.546 1 0.4325 0.2337 0.205 1 0.1670
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Tab.4 RMSEP results of peroxide value model by different calibration transfer methods mmol/kg
FEA ot PDS Bk S/B 4k DS & TEAM % 3 SST %3
W=1 W=3 W=5 W=1
20 29.809 7 29. 694 2 29.6779 29.654 5 16. 1317 20.783 8 20.433 4 14.923 0
40 31.3231 31.307 4 31.2857 31.160 8 16. 1502 18.9893 19.524 6 12.7200
60 31.3170 31.3235 31.3309 31.3363 15.926 5 13.562 1 13.4917 10. 876 3
80 31.1254 31.1312 31.0911 30.977 4 15.996 0 11.986 8 11.8249 10. 781 9
100 31.161 4 31.160 1 31.154 6 31.1251 15.761 6 11.918 1 10. 4209 9.9893
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