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GC-MS vs LC-MS 

 There is a clear trend towards LC-MS methods in 
screening analysis as new contaminants are more polar, 
less volatile and thermostable, thus less GC amenable 

 However, highly used chemicals as well as other relevant 
contaminants are still volatile and thermostable, 
therefore GC-MS screening methods cannot be 
abandoned yet 

 Electron ionization (EI) is the queen of the GC ionization 
techniques: robust source, standardized mass spectra, 
commercially available libraries but its extensive 
fragmentation is still its Achilles’ heel 
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Mix D 1 ppm

m/z
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380

%

0

100
API034 603 (11.041) Cm (599:607-627:652) TOF MS EI+ 

1.84e5198.0995

137.0685

93.0441

66.0348
96.9508

179.1166
152.0933

153.0983

199.1024

304.1025
276.0707227.0947

289.0791

N

N

CH3

CH CH3

CH3

OPCH3CH2O

OCH2CH3

S

Diazinon 

C12H21N2O3SP 
M+· 304.1011 

EI extensive fragmentation 

 Organophosphorous insecticides 



 Pyrethroid insecticides 

Deltamethrin 

C22H19Br2NO3 
M+· 502.9732 

C CH C

O

O

CH3CH3

Br

Br
CH

CN

O

Mix D 1 ppm

m/z
50 100 150 200 250 300 350 400 450 500

%

0

100
API034 2062 (30.496) Cm (2058:2068-2015:2052) TOF MS EI+ 

4.29e4181.0668

171.9901

169.0749

168.0673114.0254
141.1344

252.9057

209.0904

250.9083

210.0718

254.9055

296.9008 344.0701

Workshop on Non-Target Screening 
EI extensive fragmentation 



 Novel soft-ionization techniques in GC would overcome 
this issue, if extensive fragmentation could be 
considered a problem 

 The lack of molecular ion in the EI mass spectra is a 
handicap during developing tandem mass spectrometry 
methods, i.e. available precursor ions only at low masses 

 The specificity of the SRM transitions selected might be 
questioned when low mass fragment ions are used 

 The availability of molecular ion can be used to improve 
compound discovery and identification power 

 Last but not least, this source (APGC) allows us to couple 
GC to a novel Xevo tandem mass spectrometers such as 
TQ-S, QTOF G2 or Synapt 

Workshop on Non-Target Screening 
Soft ionization in GC-MS 
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APGC interface. Instruments 

UPLC TQ-S GC APGC 
UPLC G2 QTOF GC APGC 

TARGET APPLICATIONS SCREENING 
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GC-APGC-MS/MS 

UPLC 
TQ-S GC 

APGC 
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APGC source 

APGC 

Ion chamber 

APCI needle 
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APGC source 

 “APCI-like” soft ionization for GC eluate 

N2 
320 mL/min 

Transfer line 
300-350 ºC 

Corona current 
0.8-2.2 µA 

Cone gas 
150-200 L/hr 

Cone 
30-50 V 

GC 
eluate 

Modifiers 
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APGC source – Ionization modes 

Modifiers 
(H2O, MeOH) 
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 H3O+ + M  MH+ + H2O+ 
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APGC interface. Ionization behaviour 

>100 GC-amenable pesticides 



N2 
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APGC interface. Ionization behaviour 
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APGC interface. Ionization behaviour 
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APGC interface. Ionization behaviour 
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Suspect screening of GC-compounds 

 Difficult to ensure a unique ionization mechanism for a great 
number of contaminants tested 

 Run the samples twice, first in dry-source conditions, second 
adding water as modifier 

 Search for accurate-mass measured M+· and/or [M+H]+ in 
charge-transfer data. Only [M+H]+ under proton-transfer 
conditions 

 Confirmation of the identity could be simultaneously 
performed in the same run thanks to MSE acquisition mode. 
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Non-Target Screening of GC-compounds 
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Non-Target Screening of GC-compounds 

Chromalynx XS Non-targeted 
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Non-Target Screening of GC-compounds 

Chromalynx XS Non-targeted 
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Non-Target Screening of GC-compounds 
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Non-Target Screening of GC-compounds 

C19H39O4
+ 

1-Palmitoylglycerol? 
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Non-Target Screening of GC-compounds 
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Non-Target Screening of GC-compounds 



 APGC is a valuable ionization source for coupling GC to novel 
tandem mass spectrometers (Xevo TQ-S, Xevo G2 Q-Tof, 
Synapt G2-S HDMS or Xevo TQD) 

 APGC allows a “universal” soft-ionization for GC-amenable 
compounds 

 APGC allows selecting molecular ion/protonated molecule as 
precursor ion rendering more selective and sensitive SRM 
transitions than EI 

 GC-APGC-QTOF allows suspect creening and confirmation of 
GC-amenable contaminants based on expected M+·/MH+ and 
MSE acquisitions, like UPLC-ESI-QTOF 

 GC-APGC-QTOF shows potential for non-target screening and 
elucidation of GC-amenable contaminants 

Conclusions 

Workshop on Non-Target Screening 
GC-APGC-MS/MS 
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