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15 Target Analytes, 2 ISTDs

15.09Mirex (ISTD)27214.9012
14.75PCB 18039414.2011
13.72PCB 138360
13.25PCB 15336013.0010
12.84PCB 11832612.709
12.56Endrin263
12.18Dieldrin26311.908
11.51PCB 10132611.407
11.28PCB 155 (ISTD)36010.906
10.24Isodrin1939.905
9.47Aldrin2639.304
9.15PCB 522928.803
8.25PCB 282567.802
7.45d-HCH219
6.89Lindane219
6.76b-HCH219
6.19a-HCH2192.01

Ret TimeParent IonStart TimeTS

EA Evaluation Protocol



Example EI Spectrum – PCB 101



Example EI Spectrum – g-HCH



Example EI Spectrum - Endrin



Samples

NIST SRM 2977 Mussel tissue

NIST SRM 1944 New York / New Jersey Waterway Sediment

The samples (approx 2-5g) are extracted using accelerated solvent extraction (Dionex ASE system) 

and then purified using size exclusion chromatography followed by alumina clean up. 

Biota samples are cleaned up using sulphuric acid for PCB analysis .



2ul Splitless Injection Scan Mode – 5975 MSD

Sediment Extract CRM 1944



2ul Splitless Injection Scan Mode – 5975 MSD

Sediment Extract CRM 1944

Current EA Method :



2ul Splitless Injection Scan Mode – 5975 MSD

Black : TIC Sediment extract 

Blue   : Blank solvent



Blue  :  SIM TIC Clean solvent

Black : SIM TIC Clean solvent after 

2 extract injections

2ul Splitless Injection SIM Mode – 5975 MSD



OCPs / PCBs in Marine Sediments
Agilent RTL Pesticide Method

2-way Capillary 
Flow Splitter 
with Makeup

G7000A
QQQ

7890A 

AUX EPC

4.0 psig

0.80m X 0.15 mm id UDFS

15 m X 0.25 mm id X 0.25 um HP-5MS UI

Auto-
sampler

x



GC Method Agilent RTL Pest 2x
Translated for AUX 4.0 psig
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2023727215.09Mirex (ISTD)

2032529036013.72PCB 138
2032529036013.25PCB 153
2025632612.84PCB 118
3022819326312.56Endrin
3022819326312.18Dieldrin
2029125632611.51PCB 101
2029036011.28PCB 155 (ISTD)
3015712319310.24Isodrin
302281932639.47Aldrin
202572202929.15PCB 52
201511862568.25PCB 28
201831472197.45d-HCH
201831472196.89Lindane
201831472196.76b-HCH
201831472196.19a-HCH

Target

CV
Qual m/zQuant m/zParent Ion m/zRet Time

Target RTs and Transitions



0.220.1Low Cal D

0.420.2Low Cal C

1.620.8Low Cal B

3.221.6Low Cal A

1628Cal 1

40220Cal 2

80240Cal 3

1002100Cal 4

4002200Cal 5

pg injecteduL InjectedConc ppbStd Ref

Calibration Range



OCs / PCBs TIC MRM



Lindanes : MRM Quant Transition 219       147

3.2 pg injected

1.6 pg injected

0.4 pg injected

0.2 pg injected



Cal Curves Isodrin, PCB 101



Dieldrin Endrin

MRM Quant Transition 263       193

3.2 pg injected

1.6 pg injected

0.4 pg injected



Lindanes : MRM 219       147, RMS S/N 200 fg injected

34

42 45

23



SIM (5973) vs MRM : a-HCH 3.2 pg injected 

SIM target

m/z 181

RMS S/N 30 : 1

m/z 219 -> 147

RMS S/N 222 : 1

*



SIM (5973) vs MRM : Isodrin 3.2 pg injected 

SIM target

m/z 194

RMS S/N 27:1

m/z 193 -> 123

RMS S/N 131:1

*



* SIM target

m/z 263

RMS S/N ???

m/z 263 -> 193

RMS S/N 205 : 1

SIM (5973) vs MRM : Dieldrin 3.2 pg injected 



PCB 52 : 0.63 ppb in Biota Extract 



PCB 180 : 19.3 ppb in Sediment Extract 



‘Results at a Glance’ – PCB 153



Quant Reproducibility– ppb

18.8724.4123.8822.2518.2922.2845.28EA 1944 Sediment Extract

19.2925.0524.4723.6518.6021.8344.87EA 1944 Sediment Extract

19.3625.1025.1123.0318.8123.2946.69EA 1944 Sediment Extract

4.361.572.792.491.592.930.94EA Extract Sediment Blank

1.141.481.551.550.850.640.76EA CRM 2977 Biota Extract

1.031.461.481.470.840.660.74EA CRM 2977 Biota Extract

1.021.471.511.470.830.630.72EA CRM 2977 Biota Extract

NDNDND0.04<0.01< 0.010.03EA Extract Biota Blank

PCB 180PCB 138PCB 153PCB 118PCB 101PCB 52PCB 28



Pesticide/PCB results from

the G7000A QQQ-GCMS

Melissa Churley, Santa Clara
Charles Thomson, Santa Clara
Bernhard Rothweiler, WAD
Pasi Vuorinen, Finland
Max Ruemler, WAD



Pesticide STD                                   
5 levels, 10 – 200 ppb

best = 0.9999

Bromopropylate

worst = 0.9937

Phosmet



Pesticide STD                                    
Results table (ppb)

QQQ Q QQQ Q QQQ Q

strawberry strawberry carrot carrot parsley parsley
propoxur 4.0
chlorpropham 0.4 3.7
triflualin 22.9 23.6
Carbofuran 1.1 0.5 1.5
BHC Beta gama 0.2
diazinon 122.8 112.4 0.1
vinclozolin 212.1 187.5
chlorpyriphos methyl 16.6 21.7
malathion 146.5 139.2 0.3
fenpropimorph 0.3
pendimethalin 0.3 26.7
endosulfan alfa 0.3
mepanipyrim 64.4 65.2
kresoxim methyl 10.4 10.8
Endosulfan beta 0.2
oxadixyl 4.7
endosulfan sulfate 20 21.9
quinoxyfen 65 63.7
triphenyl phosphate ISTD ISTD ISTD ISTD ISTD ISTD
phosmet 48.4 46.1 5
cyhalothrin 54.4 49.1 125.8 125.5



Pesticides in the sample
Range detected, 0.1 to 200 ppb

0.1 ppb Diazinon

in parsley matrix

0.4 ppb 
Chlorpropham

in carrot matrix



Pesticides in the sample
Range detected, 0.1 to 200 ppb

3.7 ppb Chlorpropham

in parsley matrix

125.8 ppb Cyhalothrin

in parsley matrix 



PCB STDs
1 to 1000 ppb

PCB18
PCB28+31
PCB52
PCB44
PCB101
PCB149
PCB118
PCB153
PCB138
PCB180
PCB170
PCB194
PCB209

PCB 18

0.99998

PCB 101

0.99993

List:



MRM data from 1 ppb PCB STD



PCBs within fish matrix

QQQ Q QQQ Q

eel eel trout trout

PCB18 0.2 0.3 15.2

PCB28+31 1.1 31.4

PCB52 6.7 3.8 2.2 0.7

PCB44 4.7 1.3 2.7 0.6

PCB101 18.4 10.7 16.1 7.1

PCB149 54.5 14.3 36.9 10.4

PCB118 34.4 22.6 14.9 9.5

PCB153 148 118.5 52.3 40.8

PCB138 154.8 108.7 54.6 34.1

PCB180 100.9 58.5 46.4 22.5

PCB170 97.1 30.7 43 10.6

PCB194 13.5 3.8 9.1 0.9

PCB209 82.5 56.9 136 88.7



Results summary

Pesticide Standard 
Concentrated on 29 from ~120 Pesticides found
Compared STD results between single Q and QQQ

Scan spectra and SIM data comparable (Collision gas ON!)
Over 5 concentration levels (10 – 200 ppb) comparable good 
results

QQQ benefits
MRM data are more selective and sensitive (below 1 ppb)

No matrix effects visible at the QQQ



Results summary

Pesticides in the sample
Found pesticides in each of the three samples (strawberry, 

carrot, and parsley) detected compounds in the range of 0.1 to 
200 ppb
Required detection limit is 10 ppb

PCBs in the samples and STD
STD range 1 – 1000 ppb
Required detection limit is 1 ppb
All 14 PCBs detected in matrix (fish)



Results summary

Backflush
Not running backflush at the Single Quad already effected the 
chromatographic results after about 20 injections
Not visible at the QQQ GC/MS system due to backflush



Pesticide STD                                   
Analytical QQQ benefits

• MRM data are more selective and sensitive
Found 0.1 to 200 ppb in sample
Detected all Pesticide in spiked customer sample

• No matrix effects visible at the QQQ
Lower possibility for false positives and negatives


