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See Full Course on NIST26 with new Integrated Deconvolution/Library Searching for 
EI GC-MS and LC-MS/MS!
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Hybrid MS/MS Search: Extending Library Coverage

Conventional MS/MS searching depends on exact spectral matches, limiting identification when 
compounds are absent from libraries. Hybrid MS/MS search overcomes this by recognizing structurally 
related compounds, expanding effective library coverage.

In the NIST Mass Spectral Search Program, the hybrid search is available both manually in the Library 
Search window and automatically within the Chromatogram workflow. 

The use of Δform (dform) highlights mass differences corresponding to plausible structural modifications, 
guiding interpretation.  These capabilities enable more confident exploration of unknowns beyond exact 
matches.



See Link

Additional Information

https://mzinterpretation.com/2020/10/excel-deltamass-table-for-hybrid-searches/


Manually Sending One Spectrum to Lib Search from Chromatogram

➢ Perform standard search in 
Chromatogram

➢ Find, select, and display 
NoID’s

➢ Sort by Abundance Relative
➢ Step through with keyboard 

arrows and butterfly plots 
➢ Send ones of interest 

manually to Lib Search for 
Hybrid search to find 
candidates



Many related to PEG type Materials, Note Precursor for (M+NH4)+ and loss of NH3, MH+ -17



➢ Most reasonable candidate is a dodecyl ether of PEG (polyethylene glycol)
➢ Sent Hit 1 to MS interpreter to understand fragmentation
➢ dForm showing loss of three PEG groups for Delta Mass of 3 x EG group
➢ Observed dForm 132.079, theoretical 132.079
➢ Sent proposed structure to drawing program and removed 3 EG repeat groups
➢ Sent to modified structure to MS Interpreter for confirmation
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Best Candidate Reasonable Structure

*pctRefForm Percent:   Probability that a dForm(ula) is correct.  Based on statistics of occurrences of each dForm relative to the 
most common (CH2 which is assigned 100%) – for high scoring hits (>900).  The higher, the most likely correct – values like 0.01 
are so rare, they are very likely accidental and wrong for example

Definition Below*



Proposed Structure, Changed Imported Structure to Protonated, Default is Ionized, Loss 
of ammonia 1.2 ppm difference



General Comments for Ammonium in MSMS

➢ More (M+H)+ than (M+NH4)+ adducts for species in NIST MS/MS Library
➢ NIST does not purposely add ammonium when acquiring reference spectra
➢ Often better when user sees loss of 17 for NH3

➢ Change specified ion to the (M+H)+ value noted for fragmentation
➢ Thus, for the previous example, unclick “In spectrum” and insert value for (M+H)+ noted in spectrum
➢ Top two hits still monodecyl ethers 

➢  The major fragments in MS/MS of (M+NH4)+ and (M+H)+ are the same
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Running Hybrid Search in Automated Chromatogram Approach

➢ Select Input File with Hybrid Search checked
➢ Select “Run in Background”
➢ Note will take significantly more time than standard method
➢ Note user alert shows “Running Background Task”
➢ Alerted when finished
➢ Properties in menu automatically displayed
➢ See results sorted by NoID, selected, sorted by abundance
➢ Same hit shown for component done manually for comparison
➢ Very useful to send to Lib Search Window for manual search for structures
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