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Food quality assessment: the role of chemists

• Food chemists study food composition and transformations of food 

constituents during production, storage and cooking processes.

• All these stages contribute to the definition of the final quality of the 

food.

• The methods for analyzing food constituents are constantly evolving 

and when a method to perform an analysis should be selected, it is 

generally assessed whether improvements can be made to the 

identified  method or whether new methods can even be proposed.

• And this is what we do in our group.
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We develop methods for the analysis of molecules present in food and 

which can be important from different points of view, e.g.:

Nutritional (e.g. lipids composition)

Healthy (e.g. phenolic substances in olive oil)

Sensory (e.g. volatile substances in a wine)

To develop methods for analysing food consituents, an in-depth 

knowledge of the chemical composition of foods, of the properties of 

the constituents of foods and of their reactivity is necessary, issues that 

in fact are addressed by the food chemistry.
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Examples

• Method for analysing olive oil phenolic

substances and its application
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(1 = 260 nm, 2 = 280 nm 3 = 310 nm 4 = 325 nm 5 = 338 nm 

6 = 350 nm)
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Total phenolic substances by HPLC

Main secoiridoid derivatives

Monoaldehydic form of oleuropein aglycone

or 3,4-DHPEA-Elenolic acid mono-aldehyde (3,4-DHPEA-EA)

Oleacein

or decarboxymethyloleuropein-aglycone

or 3,4-DHPEA- elenolic acid dialehyde (3,4-DHPEA-EDA)

Oleocanthal

or decarboxymethyl-ligstroside aglycone

or p-HPEA-elenolic acid dialehyde (p-HPEA-

EDA)

Monoaldehydic form of ligstroside aglycone

or p-HPEA- elenolic acid mono-aldehyde (p-HPEA-EA)

MOG: Piantone di Mogliano 
COR: Coroncina

MIG: Mignola 
RAG: Raggia 
ASC: Ascolana tenera 
HEVOO: high price extravirgin supermarket 
LEVOO: low price extravirgin supermarket
OO: olive oil (mixture refined and virgin) 
supermarket 
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Background

2015 · Bachelor’s degree in Chemistry

2017 · Master’s degree in Chemistry and advanced chemical methodologies

→ 6 months at the Instituto Superior Tècnico (IST), Lisbon

2018 ·  Abroad period between the UCD in Dublin and the JKU in Linz

2019 ·  Begin of PhD in UNICAM 

PhD student Lucia Lenti
2° year of PhD (XXXV cycle)

Supervisor Prof. Dennis Fiorini
Co-supervisor Prof. Deborah Pacetti



Thiols

Esters

Aldehydes

Organic acids

Alcohols
Terpenes

Volatile Organic Compounds in wine

PROJECT: Optimization of Volatile Organic Compounds (VOC)s
extraction in wine, with final scope to characterize Marche Region‘s
wines of excellence (D.O.C.G.).

VOCs composition has a foundamental role in wine since it is the
most important parameter able to define the product quality from
the sensory point of view.
In fact they are known to contribute to the wine bouquet.

®Sigma-Aldrich

Castelli di Jesi 
Verdicchio Riserva DOCG

Verdicchio di Matelica
Riserva DOCG

Conero DOCG

Vernaccia di 
Serrapetrona DOCG

Offida DOCG



Volatile Organic Compounds in wine

PROJECT: Optimization of Volatile Organic Compounds (VOC)s
extraction in wine, with final scope to characterize Marche Region‘s
wines of excellence (D.O.C.G.).

The extraction of VOCs is performed through SPME (Solid Phase
MicroExtraction).

It is important to chose the best extraction conditions in terms of:
• fiber type
• extraction mode
• temperature
• sample quantity
• equilibration time
• speed of magnetic stirring

®Sigma-Aldrich
®SelectScience.net

OC-fiber
PDMS/CAR/DVB-PDMS

head space direct immersion
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The SPME extraction of VOCs is followed by the gas-cromatographic-mass spectrometry analysis (GC-MS).
Only VOCs present above their olfactory threshold will contribute to the final bouquet. 

Vino Lacrima 
di Morro d’Alba

Volatile Organic Compounds in wine



Short and medium chain fatty acids in wine

PROJECT: Optimization and validation of a GC-FID method for the extraction
and quantification of short and medium chain fatty acids (C2-C10).

acetic acid

propionic acid

iso-butyric acid

butyric acid

iso-pentanoic acid

iso-hexanoic acid

hexanoic acid

octanoic acid

decanoic acid

The extraction has been optimized
through LLE (Liquid-Liquid Extraction)

S/MCFAs is a very important class of organic compounds. They
contribute to the flavor and are related to the production process
and product quality.

wine

diethyl ether

GC-FID chromatogram of a mix standard, from C2 to C10

C2-C10

The use of salts greatly contribute to the 
extraction of these analytes of interest.
- NaCl
- (NH4)2SO4

- NaH2PO4

- (NH4)2SO4 / NaH2PO4



Eugenol

Linalool

Fatty acids PROJECT: Extraction optimization and validation of a GC-FID method for the quantification of: 

• Linalool and Eugenol, through liquid-liquid extraction in organic solvent.

• Fatty acids, through triglycerides trans-methylation.

Linalool and Eugenol from basil powder

GC-FID chromatogram

▪ Palmitic acid C16:0
▪ Stearic acid C18:0
▪ Oleic acid C18:1
▪ Linoleic acids C18:2
▪ Linolenic acid C18:3

C16:0

C16:1

C18:0

C18:1

C18:2

C18:3

triglycerides fatty acids 
methyl esters
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Thanks

PhD students Serena and Lucia

All the co-working colleagues from UNICAM 

and from other universities and institutions

All of you for the kind attention!
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