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Analysis of Sesame QOil Adulteration Using Near Infrared
Transmission Spectroscopy
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Abstract

Near-infrared spectroscopy ( NIRS) quantitative detection models of sesame oil adulterated
respectively with soybean oil, corn oil and peanut oil were established by interval partial least squares
(iPLS). Mixed samples of sesame and adulterated oils with different proportions were scanned by using a
FT-NIR spectrometer and the near infrared transmission spectra were collected in 4 000 ~ 12 000 ¢m ™'
region which divided into calibration and prediction set. The spectra in 4 420 ~12 000 cm ™' region was
pretreated with different ways and the best was Savitzky — Golay moving. The characteristic wavelength
bands were selected by iPLS and the quantitative models were established by PLS finally. The results
showed that predicted correlation coefficients of the models built with PLS for three kinds of vegetable oil
reached to 0.998,0.999, 0. 999 respectively, while the root mean square error of prediction were
0.24% ,0.24% ,0. 19% , which have high accuracy. The experiments proved that NIRS technique used
for rapid detection of adulterated oil in sesame oil possesses certain feasibility.
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Fig.1 FT-NIR spectrum of pure and adulterated sesame oil
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Tab.1 Comparison of PLS quantitative models with various spectra pretreatments

) AT S T &5 R
B S WA E T FHFH
R, RMSEC/ % R, RMSEP/ %
SRR 9 0. 996 0. 40 0. 986 0.78
v Ak 3 8 0.996 0.41 0.987 0.74
K ZICHIE 7 0. 996 0.42 0.983 0. 86
— By 20 0.995 0.47 0.972 1.13
ZBrisy 19 0.953 1.46 0.702 3.48
JEL IR 11 0.987 0.74 0. 963 1.36
v A 3 12 0.992 0. 62 0. 980 1. 00
K Z OGRS IE 11 0. 990 0. 67 0.971 1.22
— B sy 14 0. 966 1.23 0.912 2.08
Zar 13 0. 881 2.27 0.701 3.98
ARG 9 0. 992 0.57 0. 980 0.98
i abFE 8 0.992 0. 60 0.988 0.74
TEA ZICHUIE 7 0.993 0.54 0.982 0.98
— B 19 0. 989 0. 69 0.958 1.45
ZBrisy 20 0.971 1. 14 0.877 2.37
F2 PLS TEMAREIREEEERIEE
Tab.2 Comparison of results with different wavelengths
BIEZE i 45 SR
B mE A i B/ em ! FEHFH
R, RMSEC/ % R, RMSEP/ %
1573 ~2358 7 0.999 0.17 0.998 0.24
- 2359 ~2751 6 0.995 0. 50 0.994 0.54
1573 ~3 144 5 0.994 0.52 0.993 0.62
4420 ~12 000 9 0. 996 0. 40 0. 986 0.78
1573 ~2358 7 0.999 0.21 0.998 0.25
- 2359 ~2751 7 0.994 0.53 0.993 0.59
1573 ~3 144 8 0.999 0.19 0.999 0.24
4420 ~12 000 11 0.987 0.74 0. 963 1.36
1573 ~2358 6 0.999 0.16 0.998 0.24
o 2359 ~2751 8 0.995 0.43 0. 994 0.49
1573 ~3 144 6 0.999 0.18 0. 999 0.19
4420 ~12 000 9 0.992 0.57 0. 980 0.98
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ORI 2 B of content of soybean oil in sesame oil
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of content of corn oil in sesame oil
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