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Monitoring of the maturation process of food using light scattering and
spectromics
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In this research, a novel measurement method which comprehensively measures
the chemical and physical properties of food and agricultural products by combining various optical
methods was developed. In addition, a laser scattering measuring device that measures the
microstructural and physical characteristics of the sample was developed, and the microstructural
changes and physical properties during storage and aging of agricultural products and foods was
non-destructively measured and evaluated. By combining light scattering characteristics with
near-infrared absorption and fluorescence, changes occurring to foods and agricultural products with

time (aging, fermentation, freshness reduction, deterioration) could be measured. Finally, with the
aim of developing a monitoring system that can be used in the food processing process, we
investigated the relationship between the spectral data acquired in each processing process and the
quality of the sample.
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Sample condition X
Model No. Processing Number of LVs RMSECV RMSEP R?CV R?P RPD
(Number of samples)

Model 1 Both juices (215) filtration / centrifugation / cellulase 4 2.51 3.47 0.59 0.26 1.16
Model 2 mixer-milled juice (108) treatment / clarification / 4 2.49 2.93 0.36 0.32 1.21
Model 3 MWM-milled juice (107) pasteurization 6 2.42 2.79 0.63 0.53 1.46
Model 4  Both juices (191) N ) ) 5 2.44 3.14 0.63 0.52 1.45
. i . filtration / centrifugation / cellulase
Model 5 mixer-milled juice (96) . 4 2.50 3.05 0.38 0.40 1.29
treatment / pasteurization
Model 6 MWM-milled juice (95) 5 2.38 2.74 0.61 0.64 1.66
Model 7 Both juices (167) y . 5 2.18 2.92 0.69 0.62 1.62
. i . filtration / cellulase treatment /
Model 8 mixer-milled juice (84) . . N 7 1.52 2.83 0.72 0.68 1.78
clarification / pasteurization
Model 9 MWM-milled juice (83) 9 1.64 3.12 0.78 0.56 1.51
Model 10  Both juices (167) o ] ] 6 2.26 3.36 0.68 0.46 1.36
filtration / centrifugation /
Model 11 mixer-milled juice (84) N~ 6 2.64 3.58 0.44 0.28 1.18
pasteurization
Model 12 MWM-milled juice (83) 7 217 3.44 0.69 0.52 1.45
Model 13 Both juices (143) y . 3 2.65 4.11 0.56 0.34 1.23
. i . filtration / cellulase treatment /
Model 14 mixer-milled juice (72) - 9 1.15 271 0.84 0.88 2.92
pasteurization
Model 15  MWM-milled juice (71) 8 1.77 3.48 0.69 0.57 1.52
Model 16 Both juices (119) 6 2.03 3.36 0.74 0.69 1.80
Model 17 mixer-milled juice (60) filtration / pasteurization 9 1.17 2.50 0.85 0.96 5.20
Model 18 MWM-milled juice (59) 7 1.56 4.38 0.69 0.45 1.35
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