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Tip: Use crop command to reposition and 

scale photo in angled shape.

HRMS data elaboration: from features to 
compounds



Untargeted Approach Scenario

Condition BCondition A

Find and identify the 

differences !



Untargeted Approach Scenario

Condition B

A B

A

B

Condition A

Compounds detected Statistics Identification



Software

Metabolomics, Metabolites and Biomarkers Discovery,
Environmental research, Clinical and Forensics
research, Foodomics, …



Data Reduction

Alignment & Feature Detection

LC/MS

Component assembly & Identification

1,000 Compounds

e.g. MW 161.10 @ 0.85 min

100,000,000

Raw Data Points (thousands 

of spectra in each file)

500,000 m/z

e.g. m/z 162.1120 @ 0.88 min

m/z 163.1155 @ 0.89 min

…



Features

Unknown Analysis

Identification

Statistics

34S isotope

2 x13C isotope



Workflow Details

• Flexible data processing workflows

• Use drag & drop, “smart” connection

• Work with predefined workflows or create 

your own 



Statistics

Volcano Plot

PCA

PLS-DA

Cluster Analysis



Spectral Libraries and Compound Databases

Chemical structure database

> 110 million structures 

Online spectral library

> 9 million spectra 



Spectral Libraries and Compound Databases

Local databases

Local msms spectral libraries

Online spectral library

> 9 million spectra

Chemical structure database

> 110 million structures 



What is mzCloud?



mzCloud™ - World’s largest spectral library

• HRAM MS/MS and MSn

• High quality curated data

• Wide chemical diversity

• Searchable web UI

• Integrated into TFS software



mzCloud™ - World’s largest spectral library

• Spectral data at more than 10 

collision energies

• Easily match spectra across 

different platforms

• Knowledge of energy dependent 

fragmentation

Energy dependent 

breakdown curves



Interpreting the Results

Chromatogram Spectrum

Result tables



mzCloud search

Highlights matching fragments and 

displays their structures



Similarity search: mzCloud

C2H2O



Methyl Hydroxy Sorbic Acid fragments explanation: 
FISh (Fragment Ion Search) scoring



ChemSpider results

ChemSpider is a trademark of Royal Society of Chemistry.

ChemSpider



FISh annotation can be 

calculated as a batch

FISh score for Structure Proposals



FISh Annotation for Structure Proposals

Annotation result: FISh score for each structure 

proposal and MS2 fragment annotation



• mzVault – support for local spectral libraries

• Compound Discoverer software comes with a local version of the mzCloud™ database

• Custom spectral libraries can created and edited using mzVault application

Local Spectral Libraries (mzVault)



Export to mzVault

Create a spectral library of 

known unknowns



Metabolomics Database



Metabolika Pathways

Metabolika™ : set of 378 metabolic pathways, 

directly integrated into CD



Metabolika Pathways - Editor

Built-in pathway editor



Metabolika Pathways

Interactive, customizable pathway maps Statistical data can be overlaid onto the pathway



Stable Isotope Labeling

Stable Isotope Labeling

modified from Bueschl et. al. Analytical Chemistry 2017

Detect labeled compounds



Untargeted detection of labeled compounds 

Labeled Samples

Unlabeled reference 

sample(s)

Untargeted Analysis: CD automatically detects labeled compounds 

(isotopologues) based on formulas of unlabeled compounds found in reference 

file(s) 

Determine Elemental 

Composition

CxHyNz

Detect Compounds

Detect isotopologues

13Cx1
12Cx2HyNz



Untargeted detection of labeled compounds 

Labeled Samples

Unlabeled reference samples

Label is the only user-entered 

parameter required for automatic 

isotopologues detection. 

13C SIL data courtesy of Gary Patti, Washington University



Stable Isotope Labeling - Details

Total exchange 

rate for this 

compound in 

each sample

Exchange 

rates for 

each 

isotopologue 

in each 

sample



Expected Compound Generator

Generate Expected Compounds

• dealkylation / dearylation

• Combinatorial common transformation list



Customizable Workflow For Identifying Both Expected and Unexpected



THANK YOU FOR YOUR ATTENTION


