
MW: 179 CAS# 62-44-2 C10H13NO2 (isomers_lib) 01 Phenacetin  [M+H]+  IT-FT  35%  P=180.1
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MW: 179 CAS# 6097-58-1 C10H13NO2 (isomers_lib) 02 Phenylglycine ethyl ester  [M+H]+  IT-FT  35%  P=180.1

80 90 100 110 120 130 140 150 160 170 180 190
0

50

100

80
C7H8N=p-C3H6O2 106.0652 C9H11O=p-CH3NO 135.0804

C10H11O2=p-NH3 163.0753

MW: 179 CAS# 53386-64-4 C10H13NO2 (isomers_lib) 03 N-Benzylglycine methyl ester  [M+H]+  IT-FT  35%  P=180.1
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MW: 179 CAS# 525-72-4 C10H13NO2 (isomers_lib) 04 Salsolinol  [M+H]+  IT-FT  35%  P=180.1
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➢ Overview: Fragmentation paths for product ions were examined for 
building a high quality and comprehensive reference tandem mass 
spectral library.

p

3-Methylglutarylcarnitine
[M+H]+

CE 23eV

Human Plasma

p

Phenylacetyl-L-glutamine
[M+Na]+

Human Urine

CE 20eV

UPLC, HCD CE 25%

Library

Metabolites
(human and 

plant)
60%

Sugars and Glycans

Drugs
20%

Bioactive
Peptides

Lipids

Surfactants,
Contaminants

Forensics

4,500 human 
metabolites

Pesticides

0

200

400

600

800

IT and FT HCD Q-TOF QqQ

682K high res.

258K

593K

42K 34K

x1000

Figure 1. Types of Mass Spectra and Compounds in the NIST Tandem Mass Spectral Library

Figure 2. Procedure of Building the NIST Tandem Mass Spectral Library

➢ Introduction: Tandem mass spectral library searching has been proven to be a 

fast and reliable data analysis technique for identifying metabolites in complex 
mixtures from LC/MS/MS data. Product ion characterization is critical to ensure the 
spectral correctness in building a high quality reference tandem mass spectral 
library.

➢ Methods: The peaks in a high resolution spectrum were first assigned with 

chemical formula(s) and then validated with possible product ion structures using 
MS Interpreter (free download from https://chemdata.nist.gov) and Mass Frontier. 

➢ Distinguishing Isomers: By examining the characterized product ions, >5,000 

isomers were distinguished with MS2, MS3, MS4 spectra in the library. For example, 
10 out of 12 compounds with molecular formula C10H13NO2, were distinguished by 
using their unique feature product ion peaks (     in Figure 5).

Figure 5. An example of 4 isomers distinguished by characterized product ions

➢ Library Application: This comprehensive reference library with >23,000 

compounds and >908,000 spectra including 4,500 human metabolites has been 
applied in metabolite identification in human plasma, urine, and milk samples.

➢Please visit booth #616 for more info about 
NIST MS libraries and related software

➢ Results: Major product ions (losses from precursors and fragments, observed 

with >100 compounds with relative abundance >5%) were examined by using the 
high resolution (HCD and FT-IT) mass spectra of authentic compounds in the library. 
These product ions associated with compounds are particularly useful for finding 
structures for more complex and less common group rearrangement.
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Figure 3. Major losses and fragments from high resolution spectra in the library

• 110,465 spectra of 8,396 compounds, [M+H]+

• 510 major neutral losses, 730 fragments

• 47,377 spectra of 3,601 compounds [M-H]-

• 173 major losses, 225 fragments

1212

➢ High Resolution HCD MS2 and FT-IT MSn: Product ions were validated for 

accurate compound identification.

Tomazin
Formula: C21H22O7

Figure 4. An example of product ions characterized in high resolution spectra

Figure 6. An example of human metabolites identified by searching the library

NISTNO=1911029 (new_msms_2018_7_to_2019_1_lumos_v10) [3-Hydroxy-3-methyl-1-(7-oxofuro[3,2-g]chromen-9-yl)oxybutan-2-yl] (Z)-2-methylbut-2-enoate "Contributor="NIST Mass Spectrometry Data Center" Spec=Consensus Nreps=24/24 Mz_diff=-0.5ppm"
50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400

0

50

100 C5H7O=p-C16H16O6 83.0493
C10H15O2=p-C11H8O5 167.1066
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C21H21O6=p-H2O 369.1332

NISTNO=1911040 (new_msms_2018_7_to_2019_1_lumos_v10) [3-Hydroxy-3-methyl-1-(7-oxofuro[3,2-g]chromen-9-yl)oxybutan-2-yl] (Z)-2-methylbut-2-enoate "Contributor="NIST Mass Spectrometry Data Center" Spec=Consensus Nreps=46/48 Mz_diff=-0.5ppm"
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NISTNO=1911041 (new_msms_2018_7_to_2019_1_lumos_v10) [3-Hydroxy-3-methyl-1-(7-oxofuro[3,2-g]chromen-9-yl)oxybutan-2-yl] (Z)-2-methylbut-2-enoate "Contributor="NIST Mass Spectrometry Data Center" Spec=Consensus Nreps=23/24 Mz_diff=-0.4ppm"
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NISTNO=1911042 (new_msms_2018_7_to_2019_1_lumos_v10) [3-Hydroxy-3-methyl-1-(7-oxofuro[3,2-g]chromen-9-yl)oxybutan-2-yl] (Z)-2-methylbut-2-enoate "Contributor="NIST Mass Spectrometry Data Center" Spec=Consensus Nreps=22/24 Mz_diff=-0.7ppm"
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NISTNO=1911043 (new_msms_2018_7_to_2019_1_lumos_v10) [3-Hydroxy-3-methyl-1-(7-oxofuro[3,2-g]chromen-9-yl)oxybutan-2-yl] (Z)-2-methylbut-2-enoate "Contributor="NIST Mass Spectrometry Data Center" Spec=Consensus Nreps=3/22 Mz_diff=-0.5ppm"
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