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Overview 

• Temporal monitoring

‒ What is it?

‒ How has it been used previously?

‒ Rhine River research

• High resolution mass spectrometry for non-targeted analysis

• Our own monitoring study

‒ Watershed

‒ Sample collection

‒ HRMS Analysis

‒ Data Analysis

• enviMass

• ChemSpider

‒ Trends and compounds discovered
DOC-XXX-XX-XXXX-X



3 © 2023 DH Tech. Dev. Pte. Ltd.

Spatio-Temporal Monitoring
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Spatio-Temporal Monitoring
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Spatio-Temporal Monitoring

Prepared for analysis 
and data processing
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Rhine River 

• Water sampled across various 
locations along this river used for 
drinking water across Europe

• LC-HRMS performed for data analysis, 
spiking with IS and analyzing a mixture 
of standards so quantitation and 
identification of unknowns can be 
performed

• enviMass used for prioritization and 
trend discovery

• Locations of identified compounds 
could be traced to industrial sources in 
those areas
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Lek River Study 

• The Lek River is a natural drinking water 
source and a branch of the Rhine River in 
The Netherlands

• Sampling of riverbank filtrate from a 60-
year travel time

• Non-targeted MS analysis revealed trends 
over time maximized in the 1990s with 
increases in human activity, and  
wastewater treatment plant upgrades

• enviMass used for prioritization and 
ChemSpider utilized for structural ID
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HRMS for NTA
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LC-HRMS workflows

Screening 

technique Question

Nontarget 
analysis

Suspect 
screening

Targeted 
analysis

•Which compounds are present 
in this sample?

•Known-unknowns and unknown-
unknowns

•Which compounds of a defined 
list are present in this sample?

•Known-unknowns

•Are compounds x, y and z 
present in this sample?

•Known-knowns

Difficulty Time 

Weeks to months

Days to weeks

Hours

Hard

Moderate

Easy

MKT-27501-A
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Communicating confidence 

Schymanski et al. (2014)

The most-used ranking system in environmental analysis:

MKT-27501-A
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HRMS data acquisition and workflows 

Workflow QTOF system

Traditional high selectivity 

quantitation
MRMHR

Suspect screening MRMHR, SWATH DIA, DDA

Unknown screening SWATH DIA, DDA

Which compounds are present in this sample?

MKT-27501-A
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Scan type Meaning
Data dependent/ 

independent

DDA Data dependent acquisition Dependent

SWATH 

DIA
SWATH data independent acquisition Independent

MS/MS data acquisition

DDA

m/z

In
te

n
s
it
y
 

SWATH DIA

m/z

In
te

n
s
it
y
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Data dependent acquisition (DDA)

• DDA is an acquisition strategy that automatically 

selects candidate ions for MS/MS study 

• First, a survey scan is performed (TOF MS)

• If any candidate ions acquired in the survey scan 

meet the DDA criteria, a dependent MS/MS 

experiment is initiated for qualifying candidates

• After all dependent scans are completed, the 

process repeats

DDA criteria

Survey scan

Dependent scan

MKT-27501-A
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DDA overview

Survey scan: TOF MS

DDA criteria: select the top 10–12 most intense candidates 

MKT-27501-A
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DDA overview

Survey scan: TOF MS

Intensity threshold 

DDA criteria: select the top 10–12 most intense candidates 

MKT-27501-A
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DDA overview

Survey scan: TOF MS

Intensity threshold 

DDA criteria: select the top 10–12 most intense candidates 

1

1

MKT-27501-A



20 © 2023 DH Tech. Dev. Pte. Ltd.

DDA overview

Survey scan: TOF MS

Intensity threshold 

DDA criteria: select the top 10–12 most intense candidates 

1

1 22
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DDA overview

Survey scan: TOF MS

Intensity threshold 

DDA criteria: select the top 10–12 most intense candidates 

1

1

3

3 22
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DDA overview

Survey scan: TOF MS

Intensity threshold 

DDA criteria: select the top 10–12 most intense candidates 

4

4

1

1

3

3 22
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Our Water Study
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Sample Information

• Water source near Karl’s 

house in Longmont, CO

‒ Oligarchy Ditch runs from 

McIntosh Lake to Union 

Reservoir 
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• Water source near Karl’s house

‒ Oligarchy Ditch runs from McIntosh 

Lake to Union Reservoir 

• Collected samples on a daily basis 

across 1.5 months

• Total 20 samples were collected for 

analysis via HRMS

LONGMONT, CO

Sample Information
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• Water source near Karl’s house

‒ Oligarchy Ditch runs from McIntosh 

Lake to Union Reservoir 

• Collected samples on a daily basis 

across 1.5 months

• Total 20 samples were collected for 

analysis via HRMS

LONGMONT, CO WATER

Sample Information

Samples collected from here
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Sample Information

• Water source near Karl’s 

house

‒ Oligarchy Ditch runs from 

McIntosh Lake to Union 

Reservoir 

• Collected samples on a daily-

ish basis across 1.5 months in 

the spring

Samples collected from here
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Simple Sample Preparation

• Water samples were filtered using a 0.2 µm 

nylon syringe filter directly to LC autosampler 

vial

• In this study we are only performing screening 

and identification, not quantification

Oligarchy Ditch
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Chromatographic Separation

• Column: Phenomenex Luna 

Omega Polar C18 150 x 3 mm

• Flow rate: 0.7 mL/min

• Mobile phases

‒ A: Water with 10mM ammonium 

formate and 0.1% formic acid

‒ B: Acetonitrile with 10mM 

ammonium formate and 0.1% 

formic acid
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ZenoTOF 7600 Analysis

• Data Dependent Analysis 

• Top 14 candidate 

precursor ions

• Collision energy: 20 v

• Collision energy spread: 

10 v
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Monitoring Trends
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Peak picking

• Non-targeted 
identification 
of RT and m/z 
peaks

Prioritize trends 
in the data

• Using 
software, 
trends in the 
data can be 
identified and 
prioritized

Accurate mass 
MS data

• Comparing 
data to blank 
and looking at 
RT and m/z 
peaks

• Formula finder

Accurate mass 
MS/MS data

• Library hits

• ChemSpider

Identification

• Based on 
Schymanski 
scale

Data processing workflow
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Non-Targeted Peak Picking

10
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Data Analysis

• Using enviMass for prioritization of untargeted data

• Unknown spectral features with distinct temporal trends were identified based on intensity patterns

• Using libraries and ChemSpider integrated into SciexOS to tentatively ID our prioritized compounds 
based on MS/MS fragmentation patterns and in silico fragmentation based on chemical structure
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Compound A
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Compound A

RT: 13.3 min m/z: 230.2476

Extracted ion chromatogram Precursor ion mass spectrum
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Compound A

MS/MS Spectrum
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Compound A

MS/MS Spectrum

MS/MS 

spectrum 

lacking 

diagnostic 

fragmentation 

information

Poor library 

matching
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• Using exact mass to match potential 

chemical formulas

• Searching ChemSpider Database for 

entries which match potential formula

• C14H31NO matches the precursor 

molecular weight with a mass error 

of 2.4 ppm

‒ ChemSpider produces >2000 hits in 

the database matching this formula

Compound A
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Compound A

C14H31NO

Compounds 

matching 

formula 
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Compound A

FORMULA FINDER AND CHEMSPIDER

Structure of 

highlighted 

compound

Compounds 

matching 

formula 
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Compound A

FORMULA FINDER AND CHEMSPIDER

Structure of 

highlighted 

compound

Compounds 

matching 

formula 

Experimental 

MS/MS 

spectrum
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Compound A

FORMULA FINDER AND CHEMSPIDER

Structure of 

highlighted 

compound

Compounds 

matching 

formula 

Experimental 

MS/MS 

spectrum

Fragments 

corresponding 

to structure
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Compound A

FORMULA FINDER AND CHEMSPIDER

Structure of 

highlighted 

compound

Compounds 

matching 

formula 

Experimental 

MS/MS 

spectrum

Fragments 

corresponding 

to structure
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Compound A

FORMULA FINDER AND CHEMSPIDER

Structure of 

highlighted 

compound

Compounds 

matching 

formula 

Experimental 

MS/MS 

spectrum

Fragments 

corresponding 

to structure

Highlighting 

portion of 

structure 

related to 

each fragment
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Compound A

FORMULA FINDER AND CHEMSPIDER

Structure of 

highlighted 

compound

Compounds 

matching 

formula 

Experimental 

MS/MS 

spectrum

Fragments 

corresponding 

to structure

Highlighting 

portion of 

structure 

related to 

each fragment

Level 3 
Identification with 

a tentative 
candidate structure 
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Compound B
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Gage height trends
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Compound B

RT: 12.05 m/z: 387.1802

Extracted Ion Chromatogram 
Precursor Ion

Extracted Ion Chromatogram 
Precursor Ion
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MS/MS Spectrum Compound B

LIBRARY MATCHES WITH LOW CONFIDENCE
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LIBRARY MATCHES WITH LOW CONFIDENCE

MS/MS Spectrum Compound B
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Formula Finder Results
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ChemSpider

C23H22N4O2
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ChemSpider

C22H26O6
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ChemSpider

ALTERNATIVE FORMULA

Level 5 
Identification with 

exact mass only
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Compound C
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Compound C

RT: 14.77 m/z 256.2628

Extracted ion chromatogram Precursor ion mass spectrum
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Compound C

Experimental MS/MS Data

MS/MS Spectrum
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Compound C

MS/MS Spectrum

MS/MS 

spectrum 

lacking 

diagnostic 

fragmentation 

information

Poor library 

matching
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Compound C

FORMULA FINDER AND CHEMSPIDER



61 © 2023 DH Tech. Dev. Pte. Ltd.

Compound C

C16H33NO
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Compound C

CHEMSPIDER MATCHES

Palmitamide is 
used as an additive 
in tires and asphalt 
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Compound C

CHEMSPIDER MATCHES

Palmitamide is 
used as an additive 
in tires and asphalt 

Level 3 
Identification with 

a tentative 
candidate structure 
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Summary

Spatio-temporal Monitoring and HRMS
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Summary

Spatio-temporal Monitoring And HRMS
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Summary

Spatio-temporal Monitoring And HRMS
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Summary

Spatio-temporal Monitoring And HRMS
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Trademarks / Licensing

The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only. Product(s) 

not available in all countries. For information on availability, please contact your local sales 

representative or refer to www.sciex.com/diagnostics. All other products are For Research 

Use Only. Not for use in Diagnostic Procedures. 

Trademarks and/or registered trademarks mentioned herein, including associated logos, are 

the property of AB Sciex Pte. Ltd. or their respective owners in the United States and/or 

certain other countries (see www.sciex.com/trademarks).

© 2023 DH Tech. Dev. Pte. Ltd. 
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