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Compound Discoverer 2.1 Software

Complete small molecule structure 
identification in a Next Generation platform.

Compound Discoverer 2.1 offers 
flexible workflows for Discovery 
Metabolomics: Fundamental 
Research, Biomarker Discovery, 
Pharma, Environmental 
Research, Forensics, 
Foodomics, etc.
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Data Processing Workflows

Unknown Analysis

Identification

Statistics

• Flexible data processing workflows

• Use drag & drop, “smart” connection

• Work with predefined workflows or create 

your own 

• Option to integrate your own nodes
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Data Processing Workflows
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• Use drag & drop, “smart” connection

• Work with predefined workflows or create 

your own 

• Option to integrate your own nodes
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Workflow Templates
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Workflow Templates for Metabolomics
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Workflow Templates for Metabolomics
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Workflow Templates for Metabolomics

Max ID workflow. Detect and identify all compounds in a 

single sample (with ddMS2)- even compounds with very low 

abundances.  

Untargeted Metabolomics workflow: Find and identify the 

differences between samples (offline databases).

Quick compound detection. Detect compounds in a single 

sample or multiple samples.

Untargeted Metabolomics workflow: Find and identify the 

differences between samples (online databases).
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Workflow Details
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Sample: full scan data for peak detection, 

alignment, statistics  (required)

Sample Types in Compound Discoverer Software
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Sample: full scan data for peak detection, 

alignment, statistics  (required)

Blank: solvent or matrix blanks for  

background removal (optional)

Sample Types in Compound Discoverer Software
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Sample: full scan data for peak detection, 

alignment, statistics  (required)

QualityControl: pooled samples for 

Normalization and QC (optional)

Blank: solvent or matrix blanks for  

background removal (optional)

Sample Types in Compound Discoverer Software
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Identification Only: one or more ddMS2  

for compound identification (optional)

Sample: full scan data for peak detection, 

alignment, statistics  (required)

QualityControl: pooled samples for 

Normalization and QC (optional)

Blank: solvent or matrix blanks for  

background removal (optional)

Sample Types in Compound Discoverer Software
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Study Factors in Compound Discoverer Software

3 yeast strains

Study factors (or study variables): 

Information about your samples.

Study factors are used for statistics 

and interactive visualizations.

7 time points
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Create New Study Using the Wizard in Compound Discoverer Software

Create a new study in 4 steps

• Select samples

• Select workflow

• Define sample types (optional)

• Define study factors (optional)
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Interpreting the Results
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Interpreting the Results

Chromatogram Spectrum

Result tables
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Interpreting the Results

Chromatogram Spectrum

Result tables

Associated details for each compound in sub-tables
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Identifying Unknowns – Spectral Libraries and Compound Databases

Chemical structure database with >480 

data sources, 59 million structures 

Online spectral library

> 2 million spectra 
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Identifying Unknowns – Spectral Libraries and Compound Databases

Local databases

Local spectral libraries

Chemical structure database with >480 

data sources, 59 million structures 

Online spectral library

> 2 million spectra 
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Identifying Unknowns: mzCloud

Compound name and 

structure

Spectrum match

Raw file

Reference 
(mzCloud)

mzCloud is a trademark of HighChem LLC.
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Identifying Unknowns: ChemSpider

ChemSpider results

ChemSpider is a trademark of Royal Society of Chemistry.
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Identifying Unknowns: Predict Elemental Composition Using Very High Resolution Data

34S isotope

2 x13C isotope

TrueComposition™ 

algorithm uses 

• Exact mass

• Isotopic pattern

• Fine isotopic 

pattern

• MS2 data
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Identifying Unknowns: Predict Elemental Composition Using Very High Resolution Data

Predicted elemental 

composition for all unknowns
TrueComposition™ 

algorithm uses 

• Exact mass

• Isotopic pattern

• Fine isotopic 

pattern

• MS2 data
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Identifying Unknowns: How to Interpret the Results from Multiple Sources?

Annotation Source

• How was this 

compound identified ?

• Is there consensus 

between the 

Annotation Sources ?
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Assign compound name and formula based on 

multiple data sources

Identifying Unknowns: How to Interpret the Results from Multiple Sources?

Users can define priorities
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• mzVault – support for local spectral libraries

• Compound Discoverer 2.1 comes with a local version of the mzCloud™ database

• Custom spectral libraries can created and edited using mzVault application

Identifying Unknowns: Local Spectral Libraries (mzVault)
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Identifying Unknowns: Similarity Search Using mzCloud
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Mass Frontier Annotation (FISh) for Structure Proposals

How to prioritize multiple 

hits from ChemSpider ?
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Mass Frontier Annotation (FISh) for Structure Proposals

Mass Frontier annotation 

can be calculated as a batch
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Mass Frontier Annotation (FISh) for Structure Proposals

MassFrontier™ annotation result: FISh

score for each structure proposal and 

MS2 fragment annotation
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Compound Discoverer Software: Statistics

Differential Analysis, volcano plots, 

ANOVA, PCA, PLS-DA …
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Compound Discoverer Software: Statistics

• Volcano plots, PCA, PLS-DA ,… are interactive

• Results are always directly linked to raw data.
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Compound Discoverer Software: Statistics

• Use tracking feature to navigate through complex datasets

• Interpret results from univariate and multivariate analysis
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Utilize Study Factors for Statistics and Interactive Visualizations

7
 t
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ts

2 yeast strains

Plot as box-whisker chart grouped by 7 time points …

Tryptophan

Relative abundance in 114 samples 
(7 time points, 2 yeast strains  x  biol. replicates)
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Utilize Study Factors for Statistics and Interactive Visualizations
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2 yeast strains

… or grouped by the two yeast strains

Tryptophan

Relative abundance in 114 samples 
(7 time points, 2 yeast strains  x  biol. replicates)
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Utilize Study Factors for Statistics and Interactive Visualizations
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2 yeast strains

… or both at the same time

Tryptophan

Relative abundance in 114 samples 
(7 time points, 2 yeast strains  x  biol. replicates)
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2 yeast strains

Utilize Study Factors for Statistics and Interactive Visualizations - PCA

PCA scores plot –

samples colored using 

the two yeast strains …
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the 7 time points …
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2 yeast strains

Utilize Study Factors for Statistics and Interactive Visualizations - PCA

PCA scores plot –

samples colored using  

both yeast strain and 

time point information
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Compound Discoverer Software – QC-based Normalization

• Large experiments with hundreds of samples often require 

data acquisition in multiple batches

• QC metrics and filtering using pooled samples as QCs

• Correct “batch-effects” – independently for each compound 
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• QC-based normalization

• State of the art method for normalization 

(correction of batch-effects)

• Based on pooled samples used as QCs

• Correction applied independently for each 

(unknown) compound

• Also filters compounds based on QC criteria

Compound Discoverer 2.1 Software – QC-based Normalization
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Compound Discoverer 2.1 Software – QC-based Normalization

Compound area correction plot for each compound
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Compound Discoverer 2.1 Software: Pathway Mapping using KEGG and BioCyc

KEGG and BioCyc pathways: global and context-specific
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Pathway Mapping to BioCyc with Omics Data Overlay
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Pathway Mapping to BioCyc with Omics Data Overlay
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Pathway Mapping to BioCyc with Omics Data Overlay
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Compound Discoverer website

mycompounddiscoverer.com

• News on Compound Discoverer

• Quick Videos

• Request a feature

• “Help button” - contact the team
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Questions?
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Compound Discoverer 2.1 Software

Appendix
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Compound Discoverer 2.1 Software – QC-based Normalization

• Use sample type “Quality Control” 

for QC samples

• Correct order is detected 

automatically

• Needs one QC sample at the 

beginning of the sequence and one 

at the end and at constant intervals 

(every 5-10 injections)
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Compound Discoverer 2.1 Software – mzCloud Search Using Stepped Collision Energy 

> 10,000 spectral trees

> 2.4 million spectra
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• CID 10, 15, 20, … , 100 NCE

• HCD 10, 20, 30, … , 200 NCE

• mzCloud search automatically matches 

your experimental conditions

• mzCloud automatically combines 

multiple scans during the search to 

match your experimental conditions for 

stepped collision energy

Compound Discoverer 2.1 Software – mzCloud Search Using Stepped Collision Energy 
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Compound Discoverer 2.1 Software – mzCloud Search Using Stepped Collision Energy 



55

Compound Discoverer 2.1 Software – mzCloud Search Using Stepped Collision Energy 
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• Detects and scores 

similarities based on 

common fragments 

• forensic applications

• e.g., detecting new 

designer drugs

Compound Discoverer 2.1 Software 

Substituted methylenedioxy-phenethylamines (MDxx)

Compound Class Scoring 
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• PLS – DA

• Partial Least Squares Discriminant Analysis

• What are the compounds that best describe 

the differences between the groups?

• Biomarker discovery

Compound Discoverer 2.1 Software - Statistics



58

Compound Discoverer 2.1 Software - Statistics

• Support for biological vs. technical 

replicates

• New type of study factor

• Support for nested study design

• Paired tests
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Compound Discoverer 2.1 Software - Statistics

• Support for biological vs. technical 

replicates

• New type of study factor

• Support for nested study design

• Paired tests
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Improved Alignment and New RT Correction Plot
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Export to Thermo Scientific Xcalibur and TraceFinder Software
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Compound Discoverer 2.1 Software – Layouts
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Compound Discoverer 2.1 Software – Layouts Default Layout 
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Compound Discoverer 2.1 Software – Layouts Statistics Layout 


