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Quantitative detection of fat in peeled Korean pine seeds using near infra-
red spectroscopy

QIU Xun-chao
( Department of Computer Engineering, Harbin Finance University, Harbin 150030, China)

Abstract: In order to explore a nondestructive and simple method to test the fat in peeled Korean pine seeds, near
infrared spectroscopy was applied for the quantitative analysis of the fat. Partial least squares (PLS) was used to establish
the quantitative analysis models of the fat in peeled Korean pine seeds. Various pretreatment methods were used to optimize
the models. Interval partial least squares (iPLS) , backward interval partial least squares ( BiPLS) and uninformative varia-
bles elimination (UVE) were used to select characteristic bands. The results showed that, for the peeled Korean pine
seeds, the model established after first derivative preprocessing had the optimal performance. The models could be promoted
by the bands selection and BiPLS was the optimization. The correlation coefficient of calibration subset of the fat models of
peeled Korean pine seeds was 0.911 4 and the correlation coefficient of predication subset was 0.882 0. The root-mean-
square error of validation subset was 0.646 8. It was concluded that the model prediction performance was good and fast after
optimizing, and nondestructive inspection of fat in Korean pine seeds was realized.
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Fig.2  The schematic diagram of spectra measurement for
peeled Korean pine seeds
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Table 1 Calibration and validation set of fat content detection
model of peeled Korean pine seeds
) RE S NEN &5 (%) R
- RRE B/ME ¥
YN 134 70.93 60.04 63.38 2.32
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Fig.3 The original spectrum of the peeled Korean pine seed
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Fig.4 The results of derivative models in different window
width
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Table 2 The parameters of fat PLS models of peeled Korean pine seeds using different pretreatment methods

By mt%,’ffgﬁ B et i %Ii%zﬂg@*ﬂ R
ARAb 3 0.848 7 0.681 5 0.809 6 0.727 3
FRaH—1k 0.838 6 0.692 5 0.791 6 0.753 3
—Br S50 (1-Der) 0.878 6 0.650 8 0.836 3 0.695 0
— B S8 (2-Der) 0.858 1 0.671 8 0.821 2 0.715 1
AR R FELRLIE (SNV) 0.841 8 0.688 7 0.799 8 0.737 8
LIS IE (MSC) 0.826 4 0.716 3 0.778 2 0.766 9
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Fig.5 The results of models in different numbers of partition
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Table 3 The comparison of fat PLS models’ parameters under full
wavelength and characteristic bands
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MXRAE FiRE MXRE iz

eIk AL

(R.,)  (RMSEC) (R,)  (RMSEP)
G 117 08786  0.6508  0.8363  0.6950
iPLS 57 08927 0.6353  0.8629  0.666 2
BiPLS 37 09114 06155 08820 06468
UVE 73 0.8828  0.6457 0.8408  0.6889
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Fig.10 Model predication results of the fat content in the
peeled Korean pine seeds
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