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Evolution of Analytical 
Testing

• Non-Targeted Analysis 
& Suspect Screening

• Compound Identification 
and Confidence

# 
Compounds

Reporting 
Limits
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Uncovering 
Unknowns:
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Where to begin?

WHAT WILL THE DATA BE 

USED FOR?

Developing a Conceptual Site Model?

Determining the extent of 

contamination?

Investigating sources of contamination?

Assessing human health impacts?

Implementing a remediation plan?
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Targeted Methods:

How much Compound X do I have?

PFBA

PFPeA

PFHxA

PFOA
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Time

Chromatogram

- Select compounds 

- Specific matrix 

- Analytical Standards 

- Quantitative

- Closed Analysis 
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Why explore non-targeted analysis?
- TSCA inventory >86,000 

chemicals in commerce 
(2019)

- Today there are >219 million 
entries in the CAS registry

- Current standard methods 
include a very limited 
number of chemicals

We will only find what 
we are looking for!

95-99% unidentified

1-5% identified 
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Non-Targeted & Suspect Screening

What is in my sample?

PFBA

PFPeA

PFHxA

PFOA
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Time

Chromatogram

AmPr-

FOSA

AmPr-

FHxSA-PrA

TAmPr-

FPeSA

AmPr-

FBSA

Cons:

- High Resolution Mass 
Spectrometry 

- Qualitative or Semi-
Quantitative

• Pros:

- User Defined Compound 
Lists

- No Standards required

- Open Ended Analysis 

NTA
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Data Uses – Client Driven 

Target 

Analysis

Suspect 

Screening

Non-Targeted 

Analysis

Retrospective 

Analysis

Confirmation 

Analysis

How much 

Compound X is in 

my sample?

Which of these 

CECs are in my 

sample?

How do my 

samples compare 

statistically?

What was in my 

sample?

Is this target 

analyte correct? 

“Known Knowns” “Known Unknowns”
“Unknown 

Unknowns”
Any “Known Knowns”

Knew what to look 

for

Look for a suspect 

list

Perform a 

statistical analysis 

on all data

Re-analysis of data
Confirm target 

analysis

Quantitative
Semi-Quantitative 

or Qualitative
Relative to dataset Any Qualitative
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Resolution is the Solution 

➢As resolution increases: Greater separation of peaks with similar m/z 
➢As mass accuracy increases: observed mass → exact mass
➢Higher confidence in compound identification
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Understanding 
Unknowns
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Communicating Confidence – 

Schymanski Confidence Scale

dx.doi.org/10.1021/es5002105 | Environ. Sci. Technol. 2014, 48, 2097−2098
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Example of Level1
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Example of Level 2
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Example of Level 3
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Example of Level 4
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Example of Level 5
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CEC Prioritization using Advanced Statistics

A Principal Component Analysis (PCA) is a 
simplified representation of all results and 
can show variance between groups.  These 
results show that time points cluster 
together and are different from each other.

A Heat Map is a visual representation of data to 
highlight patterns and prioritize critical data.  
Each line represents a data feature.

Pre-Treatment

Post-Treatment
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CEC Prioritization using Advanced Statistics

A Kendrick Mass Defect Plot is 
used to visualize homologous 
series (e.g. CH2, CF2). Black lines 
show CF2 series.

A Volcano Plot shows 
significance (p<0.05) versus Log 
Fold Change between groups. It 
is used to compare two sets of 
data quickly and identify 
potentially important features 

Kendrick Mass Defect Plot
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Communicating Transparency

BP4NTA – Study Reporting Tool

https://nontargetedanalysis.org/
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Confidence

• Confidence 
Level

• Evidence of 
ID

• Stds, Lists & 
MS Libraries

Abs/Rel 
Quant.

• Reporting 
Limits

• Quant with 
Standards

• Semi quant

Transparency

• BP4NTA 
SRT

• Discussions

• Details
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Non-Targeted Analysis (NTA) by LC-HRMS

• Applications:

• Analyte confirmation, site 
investigation, suspected 
contamination, AFFF 
characterization, forensics, 
source tracking, non-
regulatory work

• Results:

• Client Driven: Qualitative or 
semi-quantitation results

•  Resources: BP4NTA & ITRC 
CECs

Target 

(Known-Knowns)

AND

Non-Targeted 

(Known-Unknowns)

(Unknown-Unknowns)

PFAS
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Sarah Choyke
Eurofins Environment Testing- Arvada, CO

Sarah.Choyke@ET.EurofinsUS.com
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