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Topics for today’s presentation: LC-MS/MS

1. Presence in Environmental Labs.

2. Applications for protecting public 

health.

3. Myths about LC-MS/MS. 



LC-MS/MS: Liquid Chromatography Tandem Mass Spectrometry

What is LC-MS/MS?



(LC)MS/MS History

https://www.shimadzu.com/an/news-events/celebrating_50_years/history.html

Chemistry Chronicles: A Mass Spec Timeline (https://masspec.scripps.edu/research/pdf/90_art.pdf)

LC-MS/MS is a mature technique that has been 

widely commercialized for several decades. 



Why is LC-MS/MS less commonly used than other techniques?

(EPA)
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Research



A real life example

2021: 

Direct injection 
reaching lower 
detection limits

2013:

SPE + 
LC/MS/MS for 

UCMR3

2007: 

SPE + 
LC/MS/MS 

with and 
without 

derivatization

2003: 

SPE + GC/MS 
with 2 steps 

derivatization

MOX and BSTFA

>16 h derivatization

Dansyl chloride

15 min derivatization

Direct injection

after SPE

Analysis of estrogens in water



Applications for protecting public health: PFAS



Applications for protecting public health: Aquatic toxins

Cyanotoxins (EPA 544 and EPA 545) Marine Toxins



Applications for protecting public health: Perchlorate

EPA 6850: Perchlorate in Water, Soils and Solid Wastes

Chromatogram of perchlorate at 50 ppt (lowest concentration in calibration 

curve) using optimized conditions.

Validation of modified method EPA 6850 

for analysis of perchlorate in both non-

potable water and soil samples.  The 

implemented modifications were within 

those allowed by EPA’s guidelines. 

Robert English1, Kristin Neir2

1Shimadzu Scientific Instruments
2ALS Global, Houston, TX, USA



Applications for protecting public health: Pesticides

LCMS 2020

100 µg/L in tap water (blue), overlaid with blank (black). 

Cal curve: 2 µg/L to 150 µg/L. 

y=831.135x-1016.97

R2=0.9986, R=0.9993

Alternatives for carbamates and glyphosate?

LOQs in solvent estimated at 0.1, 0.15 and 0.2 ng/mL

for Glufosinate, AMPA and Glyphosate, respectively. 



Applications for protecting public health: WBE

KT Ng et al., J Hazardous Materials, 398, 2020, 122933

WBE: Wastewater Based Epidemiology



Myths about LC/MS/MS - Method development

It’s complex.

Software tools help with the creation of MRMs.

1. Initial MRMs screen

2. MRMs selection based on RT and intensity

3. Confirmation scheduled MRMs

4. Collision Energy Optimization

5. Method confirmation

1 2

3 4 5



Myths about LC/MS/MS – Data Processing

It’s tedious and LC/MS/MS cannot be 

connected to CDS.

Workflows developed for automating 

data process and review and increasing 

sample throughput.

Connectivity to same software platform 

as other instruments. available.



Myths about LC/MS/MS – Sensitivity

It’s too sensitive and signal 

fluctuates over time.
Sensitivity allows for achieving lower 

detection limits. Good laboratory 

practices and the use of internal 

standards help with maintaining 

robustness.

Peak Area of 13C5-PFHxA 

over 12 consecutive injections

(EPA 533) 

KT Ng et al., J Hazardous Materials, 398, 2020, 122933



Myths about LC/MS/MS – Vacuum

Vacuum systems are scary!

Turbo pumps rarely fail. Newer dry 

pumps are easier to maintain (and 

make less noise!).



Myths about LC/MS/MS – Maintenance

I need to break vacuum to 

maintain the system.

Routine maintenance can be done 

by the analyst without the need to 

break vacuum.

Source cleaning Desolvation line replacement ESI Capillary source replacement



Take home messages

o LC-MS/MS are common 

instruments in environmental labs.

o Broad range of applications are 

suitable for LC-MS/MS analysis. 

Productivity is increased.

o Good laboratory practices and 

latest technology developments 

ease operations.
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