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Quantification of adulteration in extra virgin olive oil based on
Raman spectroscopy and CNN algorithm
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Mongolia, China; 2. College of Information and Computer, Taiyuan University of Technology,
Taiyuan 030024, China; 3. China Academy of Space Technology(Xi’an) ,Xi’an 710100, China)
Abstract: To provide a reference for the rapid quantitative analysis of adulteration in extra virgin olive oil
(EV0O) , taking EVOO adulterated with rapeseed oil as an example, the Raman spectral data of the oil
samples were obtained using a laser Raman spectroscopy experimental system. The convolutional neural
network ( CNN) algorithm based on the Inception V2 structure was used to extract Raman spectral features
and complete the nonlinear relationship mapping between spectral features and adulteration amount. The
results showed that there was a significant difference between the Raman spectra of extra virgin olive oil
and rapeseed oil, and the Raman characteristic peaks generated by carotenoids, C =C, methyl, and
methylene groups were the main factors causing the differences. The established CNN model performed
well, with determination coefficients greater than 0. 99 for the training, validation, test sets and root
mean square errors less than 0.026. In low — dose adulteration, the model’s predictive performance still
had a specific reference value. In summary, the model established by combining Raman spectroscopy
with CNN algorithm based on the Inception V2 structure can meet the rapid detection of adulteration

amount in extra virgin olive oil.
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