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Quantitative detection of adulteration in extra virgin olive oil using back
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fluorescence spectroscopy
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ABSTRACT: Objective To establish an analytical method based on back propagation neural network algorithm
combined with Raman fluorescence spectroscopy for the quantitative detection of low-grade olive oil adulterated with
extra virgin olive oil. Methods The 10 mixed oil samples of 11 kinds of different adulterated concentrations of
extra virgin olive oil were prepared, and under the same time, space, and target conditions, the same spectral
detection system was used to collect the Raman and fluorescence spectra of the samples. The convolutional neural
network removed the baseline of the Raman spectrum, and the data preprocessing of the Raman spectrum and
fluorescence spectrum was realized. Based on molecular and electronic spectra characteristics, human intervention

and setting of Raman spectral weights were used to establish a backpropagation neural network regression model for
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low-grade olive oil adulterated with extra virgin olive oil. Results

According to the evaluation parameters of the

regression model, the coefficient of determination of the test set of the backpropagation neural network model of

adulterated extra virgin olive oil was 0.9716, and the root-mean-square deviation was 0.0569. The model had a good

prediction effect. Conclusion The backpropagation neural network algorithm proposed in this study, combined with

Raman spectroscopy and fluorescence detection methods, meets the quantitative analysis requirements for rapid

detection of low-grade olive oil adulteration and extra virgin olive oil. It provides a new non-destructive, efficient,

and low-cost detection approach for evaluating or tracking the quality of extra virgin olive oil.

KEY WORDS: back propagation neural network; Raman spectroscopy; fluorescence; extra virgin olive oil;

adulteration
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