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Ways to identify compounds
• Accurate mass - Normally first step to finding the compound 

- database search using small ppm window 

• Adducts :-{ 

• Retention time - running a standard or local method 
database lookup 

• Drift :-{ 

• Fragmentation patterns -  

• Data - incomplete databases



Accurate mass

• Features must be characterised to known neutral mass 

• Mass Spectrometers have errors on mass - leads to 
larger search space. 

• Too many isobaric compounds



Retention time

• Retention time against standards is a powerful tool 

• Must have the standards 

• Have to keep the same gradient for database lookup 
method 

• Columns and LC methods are changing 

• Don’t always use LC method - Rapid injection 
methods



Fragmentation

• Fragmentation is a (sort of) 2D 
representation of the compound 

• Lots of issues 

• Specificity of isolation 
window 

• Scoring algorithms 

• Access to standards



Matching spectra to compounds 
Scoring methods

• Either matching to a standard or a database 

• Many different metrics some are more sensitive 

• Cosine similarity suffers from low resolution issues and should 
be low sensitivity and specificity 

• X-Rank - a very cool algorithm looks at peaks that matter the 
most 

• Many more



Why it works

• Precursor selection 
with fragmentation 
data is highly specific 

• The scoring is only 
needed for ranking 
purposes 4
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Databases

Very hard to tell how many unique compounds Mass Bank has



Methods to matching 
MS-DIAL



Methods to matching 
autonomous



Methods to matching 
Similarity matching



De-novo methods

• General method is to take a structure of a molecule 
and break bonds (either randomly or rule based) to 
match to fragments masses.

MS Fragmentor Mass-MetaSite 
Mass Frontier/ 

MetWorks



MetFrag





MolGen - EI spectra



Personalised Databases
• Crowd sourcing MS/MS data 

• mzCloud - run by thermo collection of user based 
fragmentation data 

• Metlin - Using XCMS Online each time someone 
searches MS/MS data the spectra is kept in their 
space. If approved by user as compound X, next time 
search on user’s personal MS/MS database. 



Thank you! Questions?

Suggested reading material for more !!


