
Conclusions of the LC-MSMS NIST Library Search of Ammonium Adducts of PEG Methyl Ether

➢ Used a complex mixture of methyl ether derivatives of polyethylene glycol (PEG Methyl Ether)
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➢ Both the “Similarity MS/MS Hybrid” search (with and without filtering) yielded good results
➢ Generally, more top hits with the filter off
➢ The “Identity MS/MS” search yielded no useful results (specifies precursor ion), no reference spectra for 

the 3 compounds searched in the NIST 2023 MSMS libraries
➢ The “Identity Hi  Res NoPrecursor” search yielded good results

General Suggestions for Library Searching MSMS Spectra of Ammonium Adducts

➢ Search with the “Similarity MS/MS Hybrid” search with filter off, should find reference spectra with M+H or M+NH4 type precursor ions
➢ The fragments in the reference spectra from either M+H or M+NH4 are essentially the same because NH3 easily lost in fragmentation 

process
➢ Thus, the “Similarity MS/MS Hybrid” search will work for the M+NH4  precursors even if only the M+H precursor’s spectrum is in the 

reference library
➢ The “Identity Hi  Res NoPrecursor” search works very well to find similar compounds, but likely not as specific as other type searches
➢ The “Identity MS/MS” search will only work for species whose precursor ions match that of the reference spectra and very limited 

success for oligomeric species such as PEG’s and their derivatives or similar type oligomers because only a limited number of specific 
compounds in a PEG series are present



Primarily Polyethylene Glycol Monomethyl Ether
MS File, PEG_MME_1

Ammonium Adducts, Positive Ion

Area Averaged

Averaged Spectrum

MW 76
M + NH4+ = 94

[ ]O
O

H
n

Ammonium acetate and 
formate often used in 
gradient mixture for LC-
MSMS to adjust pH, 
minimize fragmentation 
for some classes of 
compounds, yield 
additional support for 
molecular weight 
suppress the 
sodium/potassium 
adducts, etc.



Targeted MSMS Spectrum, Extracted MSMS Targeted Ions Color Coded

Grey, n = 11, M + NH4+ = 578  
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Red , n = 13, M + NH4+ = 666  

Green, n = 15, M + NH4+ =  754 

MS File, PEG_MME_6



MSMS Spectra for Targeted Species

Grey, n = 11, M + NH4+ = 578  

Red, n = 13, M + NH4+ = 666  

Green, n = 15, M + NH4+ =  754 
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Delta Mass Values
(Nominal Listed for Convenience)

➢ With filter turned off, one would see two different delta mass series
➢ Due to the fact that ammonium adducts easily lose NH3, delta mass 17

Series 1:  17, 61, 105, 149, 193, 237, 281, 325, 369, etc. 
Series 2:      0, 44, 88, 132, 176, 220, 264, 308, 352, etc.

➢ With filter off, top 21 hits are Mono-methyl polyethylene glycol species for n = 11 
➢ With filter on, top 15 hits are Mono-methyl polyethylene glycol species for n = 11

turned off

Grey, n = 11, M + NH4+ = 578  
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2023 NIST MSMS Libraries Used in Search



NIST Hybrid Search with Filter Turned Off Shows Both Delta Mass Series of Ions
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Grey, n = 11, M + NH4+ = 578  
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NIST Hybrid Search with Filter Turned On Shows only Series 1:  Delta Mass 17, 61, 105, 193, 237, 281, 325, 369, etc.
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Grey, n = 11, M + NH4+ = 578  
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Red , n = 13, M + NH4+ = 666  

NIST Hybrid Search with Filter Turned Off Shows Both Series of Ions
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NIST Hybrid Search with Filter Turned Off Shows Both Series of Ions
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Green, n = 15, M + NH4+ =  754 
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Hi Res No Precursor Identity NIST Search Filter Turned Off
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