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processed by a deep learning (DL) model to predict the origin of
each food (i.e., olive oil, milk). The model uses the total lipid profile
of food, obtained from MALDI-TOF-MS, as learning input, by
searching for Region of Interest (ROIs) that are specific for each
food product, adjusting the layers according to the data collection.
To evaluate the applicability of the developed workflow, the
methodology was applied in both food of animal and plant origin,
using milk and olive oil per case. For this purpose, a common
fraudulent practice of substitution was investigated, discriminating
the animal origin of milk, as well as the detection of extra virgin
olive oil adulteration wither lower quality oils, respectively. The
parameters were adjusted and optimized based on cross validation
techniques to overcome overfitting issues during the training of the
DL model. Regarding MALDI-TOF analysis, a microfleX LRF (Bruker
Daltonics, Bremen, Germany) was used, operated in reflector mode.
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The model dynamically searches for ROIs that are specific for each
food product and it adjusts its output layer based on number of food
labels.

Models trained by Deep Learning Convolutional Neural Network

The output is also interpreted into a QR code which communicates the
authenticity results, and their adulteration probability values with
consumers or food products manufacturers.
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The simplicity of sample preparation, the speed of data collection
and analysis, and low per-sample costs support the use of MALDI-
TOF-MS for the implementation of the developed strategy in a
plethora of food matrices.
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Application to real samples

QR code to verify authenticity of
food to be hosted in Searchable QR code and relevant information

http://trams.chem.uoa.gr/FoodNet about its chemical analysis and authenticity
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