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Study on the Detection Method of Non-metal and Extraneous Materials mixed within
Food by Near-Infrared Spectroscopy
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In order to detect the extraneous materials mixed in food with
non-destructive ways, a method using near-infrared spectroscopy was proposed. Frozen hamburg patty
and croquette samples were taken as a target foods for preventing from mixture of extraneous
materials, and 11 kinds of extraneous materials including of non-metal and biological were adopted
as the contaminant. Spectra data of 1) food mixed with no extraneous materials, 2) extraneous
materials, and 3) food mixed with extraneous materials were measured, and specific wave lengths for
discriminating between foods and extraneous materials were selected. Then, a neural network base
model was constructed for detecting if extraneous materials are mixed in foods or not. The degree of

accuracy of the model was ranged from 82% to 95%.



(800nm 2,500nm)

TPP

MRI(
NMR( )

1

800nm 2,500nm



20 50

InGaAs
12,000 (1/cm) 4,000 (1/cm)( 800nm
2,500nm)
2mm
2mm
( )64
4(1/cm)
PCA
(Principal Component Analysis ) PCA
« ) (
PC ) PC (
PC ) (PC1 ) (PC2 )
PCA
Unscrambler Ver.10.3(CAMO, Norway)
265 PCA SVD  (Singular Value
Decomposition method )
PC
1 2
PCA
PCA PLS-DA  (Partial Least Square-Discriminant Analysis)
PCA (PC1 )
( )
SIMCA  (Soft Independent Modelling
of Class Analogy) PCA PCA
8,300 PCA

11 3 33 SIMCA



PCA

(NN)
PCA
(PCA-NN ) SINCA
(SIMCA-NN )
MATLAB Ver.2015b(Mathwors ) Neural Network Toolbox  Pattern Recognition Network
(Hidden Layer) 30
14 0 1)
14
Pattern Recognition Network (Training) (validation)
(Test) PCA-NN SIMCA-NN
(Confusion Matrix)
( ) 82%
PCA-NN
2
@
45 1 pp-3-10 2019
@
50 6 pp.222-227 2017
7
) ( )
2018
@ ( )
2018
3 ( ) SPME
2018
4 ( )
2017
®) ( )
2016
(6) ( )
2016
) ( )




