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1. Non-targeted Analysis: 
Identification of Contaminants in 

Southern California Sentinel 
Marine Mammals

2. Non-targeted Analysis: 
Identification of Bioaccumulative
Chemicals in Smoked Cigarette 

Leachate



Objectives of Non-Targeted Analysis

Non-targeted analysis is a 
systematic method of 
identifying  both 
expected and unexpected 
contaminants.

Å9ȄŀƳƛƴŜǎ ǘƘŜ άǘƻǘŀƭέ ŎƻƴǘŀƳƛƴŀƴǘ ƭƻŀŘ ŀƴŘ ŀƭƭƻǿǎ ǇǊƻŦƛƭŜ ŎƻƳǇŀǊƛǎƻƴǎΦ

Å Identifies contaminants missed by targeted analysis.

ÅMay be used to direct toxicity/risk studies of new contaminants.

ÅMay be used to investigate causes of observed toxicity.

Full scan mass spectrometry



GCxGC/TOF-MS

http://www.leco.com/products/sep_sci/pegasus_4d/pegasus_4d.htm
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Animation by LECO

Increased number of resolved chromatographic peaks

GC×GC-TOF Instrumentation



Automated Data Reduction

Raw 2D Chromatogram,
Dolphin Blubber Extract

Approx. 400 compounds identified 
as halogenated

Approx. 8 hours/sample to 
manually verify

/ƘǊƻƳŀǘƻƎǊŀǇƘƛŎ άŦŜŀǘǳǊŜέ ǿƛǘƘ 
associated mass spectrum

Approx. 9000 chromatographic 
features/sample

Data reduction 
algorithm that 
identifies 
halogenation 
patterns in the 
mass spectra

Filtered 2D Chromatogram



Compound Identification

Identification of Halogenated Compounds

Contaminant Profiles

Experimental DDE Spectrum

Database DDE Spectrum

Identifications based on: 
1. Confirmation with 

authentic standards
2. Database match
3. Manual interpretation
4. Classified as unknown

Decreasing
confidence

Identified compounds

Internal standards are used 
to determine relative 
abundances of all 
compounds
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Nearby Regional Differences

Halogenated natural products
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Coastal Ecotype < 1 
km from shore

Offshore Ecotype >> 1 km 
from shore

Ecotype

Hierarchical clustering analysis of Southern 
California bottlenose ecotypes:
Å Natural product profiles were different
Å Anthropogenic profiles were the same

Shaulet al., Environ SciTechnol., 2015.



Differences in Species from the Same Region

In which species do we have the best 
chance of detecting emerging 
contaminants?



Number of Contaminants and 
Natural Products Identified

Clade Species n

Total Halogenated 
Compounds, Avg. 

(Range)

Spectral 
Filtering 
Method

Specimen
Availability

Cetacean Bottlenose 
common 
dolphin

8 261
237-308

Manual Low

Cetacean Long-beaked 
common 
dolphin

5 133
(120ς128)

Automated Medium

Cetacean Short-beaked 
common 
dolphin

5 128
(113ς144)

Automated High

Cetacean wƛǎǎƻΩǎ ŘƻƭǇƘƛƴ5 124
(106ς152)

Automated Low

Pinniped California sea 
lion

5 53
(29ς94)

Automated High

Pinniped Harbor seal 5 40
(25ς57)

Automated Medium

Southern
California

Cossaboonet al., under review



Cetacean vs Pinniped Profiles
Southern
California
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Compound Class

Cossaboonet al. Chemosphere. 2019, 221, 656-664.



Example: 
Research 
Projects 

Using Non-
Targeted 
Analysis


