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Mass Spectral Database Searching 
Some Definitions 

 
o Compound Database (e.g. ChemSpider, PubChem): 

o A collection of structures, basic properties and associated information1 
o Generally, no spectral data – but >32,000,000 structures 

 
o Mass Spectral Databases (or Libraries) 

o A collection of structures, their mass spectra and associated information 
o NIST and Wiley Mass Spectral Libraries for GC-EI-MS 

o NIST14: 276,259 spectra;  Wiley 10th: >719,000 spectra2 
o MS/MS databases are growing; none are yet “established” 

o MassBank: 40,899 spectra (mixed origin);  
o METLIN: 61,872 HR-ESI-MS/MS, Agilent TOF-MS of 12,057 cmpds 
o NIST MS/MS: 193,164 MS/MS spectra of ~8,000 compounds 
o mzCloud.org: 134,029 HR-MS/MS spectra of 1,840 compounds 

1http://www.chemspider.com/About.aspx.          2http://www.sisweb.com/software/ms/wiley.htm 



Using NORMAN MassBank 
What do you really want to achieve? 

 
o Flexible exchange of data within NORMAN 

o Upload of data from different instruments, different resolutions, … 
o Reduce standard purchase via sharing of data 
o Extension to tentative / unknown spectra 

 
o Purpose of a Mass Spectral Search 

o I have a compound of interest 
o Are there any spectra? What do they look like? 

o I want to identify an unknown 
o Features of MassBank that may be useful 
o Using MetFusion for identification 

o I want to perform routine confirmation and quantification of targets  
o MassBank is not the best stand-alone solution for you (yet?!) 
o Talk to vendors to value-add instrument software with MassBank 

 



MassBank: www.massbank.jp 
Horai et al. 2010: DOI 10.1002/jms.1777 



NORMAN MassBank 
http://massbank.normandata.eu/MassBank/ 



NORMAN MassBank 
http://massbank.normandata.eu/MassBank/ 

Search your spectrum through here 

Search many other options here 

Browse through the records here 



Searching MassBank 
What do you want to achieve? 

 
o MassBank is a mixed database 

o Be careful to pick and mix your settings 
o Adjust the thresholds to the data you have 
o …but also to the data in MassBank 
o Tolerance is in Da (i.e. one mass unit) 

 
o Quality of spectra is quite mixed 

o …as is the information provided in them 
 
 
 

More details in the next slides! 
 



MassBank Record Format 

Authors, licence, copyright, etc 



MassBank Record Format 
Compound Information 



MassBank Record Format 
Instrument and Measurement Information 



MassBank Record Format - Peaks 



MassBank Record – Example Unknown (so far) 



MassBank Record Index 
Have a look at what 
is in MassBank: 

Contributor: 
 
Instrument Type: 
(Orbitrap = ITFT) 
 
Compound 
Name: watch out 
for numbers… 



MassBank Record Index 
Scroll to see the contents (and see if your institute is in the top 10!) 



MassBank Quick Search 
Search compounds or peaks 

REMEMBER: 
Tolerance is in Da (one mass unit) 





MassBank Quick Search 
Search compounds or peaks 



MassBank Peak Search  
Different to Quick Search → Search by Peak! 



MassBank Peak Search Results 



MassBank Peak Search 
By Peak Differences and m/z value 



MassBank Peak Search 
By Peak Differences and Molecular Formula 



MassBank Spectrum Search 
http://www.massbank.jp/sample/sample.txt 

// Specification of file format  
// - A line started by '//' is a comment line.  
// - A peak is denoted by its m/z and intensity  
     separated by one or more spaces.  
// - Delimiter of spectra: one or more empty lines is  
     needed between spectra.  
// - A line started by 'ID:' specifies the value of the  
     ID column in the spectrum table for each spectrum.  
// - A line started by 'Name:' specifies the value of the  
     name column in the spectrum table for each spectrum.  
// - A "Nist Format" file can be used without any  
     modification. 

If you saved the data before the workshop, you can try 
this example with “SpectrumSearch_EnvEgs.txt” 



MassBank Spectrum Search Results 

Click on file name to search 



MassBank Spectrum Search Results 



MassBank Spectrum Search with NIST Format 
Example Spectrum “atrazine_msms_1563.msp” 



MassBank Substructure Search 
How many spectra in MassBank have the atrazine backbone? 



MassBank Substructure Search Results 



Internal MassBank Administration 

User and Password… 



Internal MassBank Administration 



Internal MassBank Administration 



MassBank in NIST 
The beginning of a collaboration… 



MassBank in NIST 
The beginning of a collaboration… 



MassBank in NIST 
The beginning of a collaboration 

 
o Currently a few sub-sets of MassBank available 

o massbank_ei – all EI spectra up to July 2012 
o massbank_msms – all MS/MS spectra up to July 2012 
o massbank_eawag – all Eawag MS/MS spectra 

 
o NIST do not want to add our spectra into NIST distribution 

o “Standard spectral library” – reference laboratory 
o License is creative commons, but NIST is commercial => incompatible 
o BUT, NIST want to improve access to alternative databases within NIST 

o Several other libraries also available to download  
 

o Very easy install for NIST users 
o Download zip file, unzip, copy to NIST folder and it’s there!  
o Can browse straight away 
o Need to add to search path manually 



MassBank in NIST 
“Installing” MassBank 

Simply copy unzipped folder into NISTMS/MSSEARCH path 



MassBank in NIST 
Adding MassBank to the search path 



MassBank in NIST 
The beginning of a collaboration 

 
 

o Details under discussion 
o Easy install for NIST users => hard for “MassBank” to generate files 

o NIST will provide this service for the moment 
o Available to download via MassBank website  

o How to (best) split up the databases 
o Information in MassBank records not available in NIST 1:1 

o Current files are “work in progress” 
o Conversion will need to be optimized in the coming months before 

“going public” 
o Increasing the accessibility will improve usability 

o Web interface of MassBank complementary to offline MSSearch 
o Future developments to MassBank to improve functionality 



Thank you for listening 
 
Any Questions? 

Emma Schymanski (Eawag)    emma.schymanski@eawag.ch 
Emma & Michele (Eawag)     massbank@eawag.ch 
 
Tobias Schulze (UFZ)     tobias.schulze@ufz.de 
Steffen Neumann (IPB)     sneumann@ipb-halle.de 
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