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SPETTROMETRIA DI MASSA

Potere Risolutivo, Risoluzione e 

accuratezza di massa 
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ANALIZZATORI DI MASSA AD ALTA 

RISOLUZIONE
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ORBITRAP

CV

CV

CV
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TIME OF FLIGHT
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DELAYED EXTRACTION

Column Chromatography

Packed column

A+B

Sample

Detector

Mobile Phase

A

B

B

A

B

B

Signal

Time

A B

Chromatogram
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FASE MOBILE

1. Movement along the column occurs only when 
the solute is in the mobile phase

2. Thus, the velocity depends on the time the 
solute spends in the mobile phase

A

B
The time fraction is small for highly retained compounds 
(B), while it is large for poorly retained compounds (A).

The partitioning of a solute between the stationary phase and mobile phase then 
determines elution times, and whether complex mixtures can be separated.

Chromatogram

Signal

Time

A B

QUALITATIVE Information
QUANTITATIVE Information

PEAK POSITION

PEAK DIMENSION (HEIGHT AND WIDTH)

NEED TO HAVE WELL-DEFINED PEAKS
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Not retained species

Signal

Time
A B

tM

tR

tR: Time from the 
injection of a sample 
into a column to the 
appearance of a peak 
on the chromatogram

L
v=L/TR

u=L/TM

Linear average velocity of 
solute and mobile phase
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SEGNALE

TEMPOTailingFronting

Tailing and fronting are produced by a nonlinear 
distribution coefficient

Peak geometry and column efficiency
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UHPLC-HRMS(/MS)

Identification by:

 Retention Time

 Mass Spectrum

• Accurate Mass

• Parent Ion

• Fragment Ions

• Fragment intensity ratio

Acquisition Mode:

 Full Scan

 HRMS/MS

 Data-Dependent Scan (FS-ddA)

 Selected Ion Monitoring

The omics sciences study pools of biological molecules (e.g., ions, nucleic acids, proteins, enzymes) with various

functions within living organisms. These functions are related to the abilities, inherent in such molecules, to be able to

transform (translation process) their structures and chemical and/or electrostatic bonds into energetic/biochemical

processes aimed at creating other structures or interacting with other structures, with the ultimate goal of

modifying/creating structures or functions different from the original ones.

Omics sciences

The omics sciences thus have the primary goal of analyzing as a whole: 

1. the genes contained in DNA (genomics) and their multiple functions (functional genomics);

2. the product of DNA transcription: the RNA (transcriptomics); 

3. the proteins encoded by DNA through RNA (proteomics);

4. the molecules that interact within an organism (metabolites: metabolomics). 
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