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Modernized/New Developed Courses involvedModernized/New Developed Courses involved

➢Environmental Statistics

➢Food safety risk assessment

PrerequisitesPrerequisites

➢Chemistry

➢Biology

➢Experimetal errors theory and basic statistics   
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OutcomesOutcomes

➢ The students will acquire the capacity to analyze

complex data matrixes with special reference to

food quality and authentication

➢ The students will learn how to use and apply the

multivariate statistical analysis to resolve food

related problems



Involved analitical techniques

Villa Paolina

Spectroscopic
Identify functional groups

Separation
Convert a mixture of compounds into pure constituents

Mass Spectrometry 
Identify heteromolecules, deduce molecular weight and formula



What can we extract by fingerptinting?



Analytical operations

Chemometrics application

Analytical acquisition

Food 

authentication

Food sample preparation

Data matrix elaboration



Multivariate statistical analysis

Exploration

PCA

HCA

Calibration

PLS
regression

Classification

SIMCA LDA KNN PLS-DA

Clustering



Sampling:

- 103 phenotypes

- 309 samples

- 12 variables

Fruit size characteristics and color parameters of 103 acerola phenotypes

Application 1: Quality evaluation of acerola phenotypes



Analytical acquisition and data matrix elaboration
Biochemical characteristics of the fruits of 103 acerola phenotypes

• Morphological + 
chemical traits

• data matrix: M103 x 12

• Multivariate 
classification analysis

• HCA (hierarchical cluster 
analysis)



Unsupervised clustering: HCA 
Heat map row and column dendrogram, based on hierarchical cluster analysis

1 2

Fruit size

vitamin C

polyphenols

103 acerola samples



Explorative analysis: PCA

Scatterplot of the scores of acerola samples based on PCA



Villa Paolina

Isotope Ratio Mass 

Spectrometry

Application 2: geographical traceability of olive oil

Sampling:

- 40 samples

- 7 Italian regions

- More than 500 variables

Resonant Raman

Spectroscopy



Stable isotope composition of oils Raman spectra of oils

Analytical acquisition and data matrix elaboration

•Complex chemical matrix: M40 x 500

•Multivariate classification analysis



From unsupervised exploration…

Scatterplot of the scores of oil samples based on PCA Scatterplot of the scores of oil samples based on LDA

…to supervised classification



Conclusions

• Food authentication by fingerprinting approach enable the
characterization of foodstuff in terms of nutraceutical compounds,
geographical and botanical origin, crop management, etc.

• The great amount of data provided by the different analytical approaches
needs the use of multivariate statistical methods

• The application of a particular statistical tool varied in relation to the
specific case study in order to understand and model the information
contained in the complex matrixes

• It is of the great importance to develop other novel analytical approaches
to define efficient markers and indicators for food authenticity and quality
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