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Differential Raman Spectral Inspection of Food Grade Plastic Bottles

Based on Principal Component Analysis and Fisher Discriminant Analysis
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Abstract The physical evidence of plastic food grade bottles carries many potential evidentiary information,
and the current research on the inspection of such physical evidence is still in the exploratory stage. Using differential
Raman spectroscopy, 46 food grade plastic bottle samples were examined. These samples can be divided into three
categories based on their physical and spectral characteristic peaks. Principal component analysis ( PCA) -Fisher
discriminant analysis was used to draw a principal component score map, construct a discriminant function, and
establish a classification model. The results showed that the food grade plastic bottle samples had a significant
clustering relationship, and the accuracy rate of the original classification and cross validation classification reached
100%. Differential Raman spectroscopy combined with PCA-Fisher discriminant analysis has certain scientific
significance in testing and identifying the physical evidence of food grade plastic bottles.
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Tab.1 Some sample information
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Fig.1 Raman spectrum of Sample 4* excited by double
light sources and the differential Raman spectrum
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Fig.2 Differential Raman spectrum of sample 40* and 41*
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Fig.3 Differential Raman spectrum of some samples ( (a) sample made of polyethylene terephthalate,

(b) sample made of polyethylene) )
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Tab.2 Classification results of 41 food grade plastic bottle samples
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Fig. 4 Variance contribution rate and cumulative variance

contribution rate of different principal components
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Tab.3 Discriminant function summary table
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Tab.4 Classification results
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