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The ZenoTOF 8600 system
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Electron-activated dissociation (EAD) as a tool for structural characterization

• CID is a thermal 
fragmentation 
technique that 
generates relatively 
few fragments

• EAD generates ~15 
times the number of 
fragments as CID, all of 
which provide 
structural details

• Using EAD, it is 
possible to achieve 
complete structural 
characterization

DDA experiment on human plasma → de novo analysis → PC 16:0 / 18:1(n-12)

[M+H]+

Head group = PC

sn-2 Regioisomer
diagnostic peak = 
18:1 (NL 266.2) 

sn-1 Regioisomer
diagnostic peak = 
16:0 (NL 269.2) 

Double bond @ n-12

(Top-50 DDA; 17-minute gradient; RP 
Chromatography; 0.5 µL plasma equivalents)
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Bile acids

• Primary bile acids are synthesized in the liver 
and pre-concentrated in the bile

• Bile is secreted into the duodenum, where 
bile acids play a crucial role in emulsifying 
and absorbing dietary fats

• The two primary bile acids, cholic acid (CA) 
and chenodeoxycholic acid (CDCA) are 
bioconverted into chemically distinct, 
bacterially produced secondary bile acids

• There is growing interest in the biomedical 
community to understand the 
pathophysiology of these secondary bile acids
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Targeted analysis of bile acids using the ZenoTOF 8600 system: experimental details

Restek Raptor C18 column (100 x 
2.1 mm; 5.0 µm particle size).

17 min gradient (CID)

The assay needs to be sensitive and highly specific for bile acid isomers for good quantitative performance

HPLC method was designed 
by Dr. Thomas Horvath

Nat Protoc. 2023;18(2):490-529

Targeted analysis of bile acids using CID-based fragmentation in 
a 50 nM standard preparation

The specificity of this assay is dependent on highly developed 
chromatographic separation. Can we go faster? 

EAD has been shown to generate 
unique fragments among isomers, 
which would provide the necessary 
specificity without solely relying on 
chromatography

10 min gradient (EAD)
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Targeted bile acid analysis: the challenge of isomers

GDCA, GUDCA, 
and GCDCA 
have the same 
precursor 
masses and 
identical CID-
based product 
ion spectra
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The analysis of bile acid standards using the MRMHr scan mode (CID-based fragmentation)

Example internal standard curve with 
representative peaks for GUDCA

Quantitative statistics for GUDCA

Linear dynamic range > 4.5 orders of magnitude

• The high sensitivity 
of the ZenoTOF 
8600 system is 
augmented by 
using a narrow XIC 
window, which 
reduces 
background 
interferences
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Comparative quantitative performance of the ZenoTOF 7600 and 8600 systems

LOQ values for bile acids on the 
ZenoTOF 8600 system

Comparison of on-column injection load at LOD between 
the ZenoTOF 7600 and 8600 systems
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In vivo analysis of bile acids in human plasma samples (CID-based fragmentation)

Bile acid detection and quantitation in human 
plasma using sMRMHr analysis on the ZenoTOF 
8600 system using CID-based fragmentation

Example quantitative results from 2 
different human plasma samples
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Analysis of bile acids using EAD-based fragmentation

Identification of unique, structurally diagnostic fragments among bile acid isomers to 
improve quantitative specificity 
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Analysis of bile acids using EAD-based fragmentation

Differentiation of GCDCA and 
GDCA using EAD-based 
fragmentation on neat 
standards in a 10-minute 
gradient
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Improved specificity of bile acid analysis with faster analysis speeds

Specific detection and quantitation of GCDCA and GDCA in human plasma using EAD-based 
quantitation, analyzed with a 10-minute gradient
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Conclusions

• The ZenoTOF 8600 system is an ideal platform for small-molecule quantitation

• The sensitivity of the system is >10-fold better than the ZenoTOF 7600 system
At the TOF MS/MS level, the increased sensitivity generates more intense product ion 

• spectra for CID- and EAD-based fragmentation experiments

• The improved sensitivity provides better quantitative performance in targeted 

MRMHr analysis; data from multiple experimental conditions suggest a 2-3 fold 

improvement in sensitivity compared to the SCIEX 75 00+ system

• EAD reaction times can be reduced compared to the ZenoTOF 7600 system, due to the 

improved sensitivity, and still provide dramatically improved qualitative analysis of 

biomolecules
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Thank you


