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Clean Seas Environmental Monitoring Program
(CSEMP)

* Aims to detect long term trends in the quality of the UK’s coastal
and estuarine areas

* To fulfil the UK’s commitment to EU directives and
monitoring requirements under Oslo Paris Convention (OSPAR)

* Monitoring of selected Organo-chlorine Pesticides, Polyaromatic
hydrocarbons, and Polychlorinated biphenyls in marine biota and
sediments (plus Cd, Cu, Pb, Ni, Zn, As, Cr, Ag, Se)

* Required LODs : OCPs/ PCBs 0.1 ug/kg, wet weight
Napthalene & Phenanthrene 1 ug/kg, wet weight
All other PAHs 0.5 ug/kg, wet weight
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Clean Seas Environmental Monitoring Program
(CSEMP)

- Previous EA Sample Preparation Method:

- ASE Extraction using 1:1 Hexane:Dichloromethane

- Concentrate the extract and clean up with GPC to remove lipids /
sulphur or other co-extracts

- Further clean up using SPEs / Conc. Sulphuric acid

e Expensive Extraction and clean up equipment
* Use of large amount of solvents

* Time consuming

* Issues of sample carryover

* 40 plL injection into GC/MSD, SIM mode
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EA / Agilent Collaboration

. E\E&R&NMENT Sample preparation

+$"%-- Agilent Technologies

o GC-MS/MS Method development
- Optlmlzatlon of Large Volume Injection parameters
- GC Method : Retention time locking, Back flush
- Optimization of MRM transitions

. Aoy ™ Method validation
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Mussel Tissue : Sample Prep (1) : Extraction

T

|-
(1) 29 homogenized mussel tissue (3) Vortex mix (4) Vortex mix sample for 1 /(6) Centrifuge tube for 5 minutes at 3900 rpm\
weighed into QUEChERS extraction sample for 30 minute. Add 15mL extraction then cool tube in freezer at -20 °C for 30
thjbidd labelled ISTD di Zecpnds,:dd el solvent (1% acetic acid in minutes.
@) abelle s (prepared in SOl wgter acetonitrile), vortex mix 1 minute.
acetone) and 2 ceramic (7) Transfer acetonitrile layer to clean / dry
homogenizers (5) Add QUEChERS AOAC salt centrifuge tube containing 1g anhydrous
mix (6 g MgS04, 1.5 g Na Acetate sodium sulphate.
5982-5755), shake tube by hand
for 1 minute, vortex mix for 1 (8) Shake by hand for 1 minute then place
minute. Qube in freezer at -20 °C overnight.

QuEChERS

Quick, Easy, Cheap, Effective,
Rugged and Safe
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Mussel Tissue : Sample Prep (2) : Clean-up

7
(9) Pipette 10mL clear extract in (10) Add 20 mL dichloromethane ( . S )
to a clean turbovap tube, (DCM) evaporate to 0.5mL, add 10 mL g%sznfoggﬂogn}jg;"ﬁﬁ Ir?eizritme with
evaporate to 0.5 mL DCM. Evaporate to 0.5 mL.
L \ J
é N Y
(11) Add 10 mL Hexane, evaporate to (14) Apply concentrated extract to Silica
0.5mL, add 10 mL Hexane and SPE tube elute with 13 mL 40:60 DCM :
evaporate to 0.5 mL \_hexane J
L
4 N
15) Evaporate extract to 0.5 mL, repeat
(12) Activate silica at 180 °C overnight, (15) Evap P
steps (13) and (14)
add 1g to empty 15mL SPE tube L J
\
4 N
(16) Evaporate extract to 0.5 mL,
transfer to 2 mL autosampler vial
\ J
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dSPE vs SPE

o

= @ ¥ Y

‘—ﬁ‘—j - &2

Original Extract After C18 dSPE After PSA / GCB After Si gel
Clean up dSPE Clean up Clean up
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CSEMP — GC-MS/MS Method Development

» Cold splitless or Solvent Vent injection (LVI)

* CO2 cooled Multi-mode inlet with 2 mm ID dimpled deactivated liner (5190-2296)
* DB5-MS Ultra inert column
* Retention Time Locking (RTL)

* Pressure Controlled Tee (PCT) Capillary Flow Device (G3186B)
 Post column, post-run back flush

- ";_ MMI
At h G31868

LVI MMI RTL PCT
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Matrix Compounds may be left in the Column
after each Injection

Carrier gas flow

Inlet —— 1 olumn
After Run 1
| S 5 1
After Run 2

|| s

After Run 3
* These heavy matrix materials build up and travel further into the column with each
injection
* This build-up of heavy materials can cause retention time shifts, peak distortion,
higher bleed, dirty source and loss of sensitivity
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PCBs in Fish Oil. GC Analysis with ECD
- Residual Sample Matrix Affects RTs

10 Runs without Backflushing

Retention times shift ~4-5 sec I
durlng 10runs |
A‘ \ ‘ \0 ‘/ ‘:‘1 I “‘
| ! \ ,A\ 0 s‘“ \ )
M A‘! \ M{’ W ’téu j

- | 10 Runs with Backflushing

The Mea“rsure" of Confidence

Marine Institute Galway
September 2013




Back flushing After Each Injection

End of Run Carrier gas flow -

Inlet — M

Backflush 20 sec «—— Reversed flow

%

Backflush 60 sec «—— Reversed flow

. %

Backflush 90 sec «—— Reversed flow

%

Backflush 120 sec «—— Reversed flow

» Backflushing removes heavy materials after each injection, heaviest first
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Post column, Post run back flush

‘ Inlet Capillary Flow Device
EPC —
Pl

_® Pressure controlléd tee

!
‘ GC Inlet

Restrictor

Split __ |
Vent Column

During the run, P, > P, Carrier gas flows towards MS
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Post column, Post run back flush

‘ Inlet
EPC ‘ AUX

. JMs
L]

Restrictor \
Split \
— Column

Vent Matrix components Analytes of
interest

During the run, P, > P, Carrier gas flows towards MS
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Post column, Post run back flush

i

—— 2 R

‘ Inlet
EPC ‘ Aux

@ P, Pressure control]edtee

| GCinlet | D MS

\ 4

Restrictor

Split |
Vent Column

During post run backflush P, < P,, Carrier flow reversed in column
Reversed carrier flow >>> analytical flow
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Benefits of Back flush

- Consistent analyte retention times and responses

* Robust chromatography and consistent analyte chromatographic
peak shapes

* Prevention of high boiling matrix from contaminating the MS ion
source

- Extended column life-time and reduced cycle times by removing the
need for high-temperature bake-out between runs
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OCPs / PCBs / PAHs GC-MS/MS Method

2mm MMI Dimpled liner (5190-2296)
(RT Locked PCB 118, 9.35 psig @ 50deg C) PCM

2.0 psig constant pressure

15m x 0.25mm ID x 0.25um
DB-5MSUI (122-5512Ul)

) Pressure
Controlled
1.2ml /min tee
Constant Flow
R
B e SR B el
7000B —

QQQ

0.65m x 0.15mm ID x 0.15 pm
DB-5MSUI (cut from 165-6626)

7/890A

OCPs / PCBs / PAHs: 15m x 0.25mm ID x 0.25um DB-5MSUI (122-5512Ul) Constant flow + 0.65m x 0.15mm ID UDFS restrictor at 2.0 psig
Oven 50(1)-20-200(0)-10-300(1.5) ; Inlet 50 (0.05) — 600 deg C/min —300 deg C
Post run back flush, 2.0 minutes, Inlet 1.0psig, PCM 60.0 psig
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Scope of Method

Analyte ISTD Analyte ISTD Analyte ISTD
HCBD d3-135-TCB Napthalene d8-Napthalene PCB 28 |PCB-155
a-HCH d6-g-HCH Acenapthylene d8-Acenapthylene PCB 52 |PCB-155
HCB d6-a-HCH Acenapthene d10-Acenapthene PCB 101 |PCB-155
b-HCH PCB-155 Fluorene d10-Fluorene PCB 118 |PCB-155
g-HCH d6-g-HCH Dibenzothiophene d10-Fluorene PCB 153 |PCB-155
d-HCH PCB-155 Phenanthrene d10-Phenanthrene PCB 138 |PCB-155
Aldrin PCB-155 Anthracene d10-Phenanthrene PCB 180 |PCB-155
Isodrin PCB-155 Fluoranthene d10-Fluoranthene
op-DDE PCB-155 Pyrene d10-Pyrene
p,p-DDE| PCB-155 Benzo(a)anthracene d12-Chrysene
Dieldrin | C13-Dieldrin Chrysene+Triphenylene d12-Chrysene
op-DDD | PCB-155 benzo(b)fluoranthene d12-Benzo(k)fluoranthene
Endrin | C13-Dieldrin Benzo(k)fluoranthene d12-Benzo(k)fluoranthene
pp-DDD | C13-pp-DDT Benzo(e)pyrene d12-Benzo(a)pyrene
0,p-DDT | C13-pp-DDT Benzo(a)pyrene d12-Benzo(a)pyrene
p,p-DDT [ C13-pp-DDT Perylene d12-Benzo(a)pyrene

Indeno(123-cd)pyrene d14-Dibenz(a,h)anthracene

Dibenz(a,h)anthracene | d14-Dibenz(a,h)anthracene

Benzo(g,h,i)perylene d14-Dibenz(a,h)anthracene

16 Organo-chlorine compounds

19 Poly Aromatic Hydrocarbons

7 PCB congeners

The Mea of Confidence 2
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TIC MRM Chromatogram - Calibration Standard

®10 6
1.354

1.251 1uL Cold Splitless Injection

VLG L L
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Organo-Chlorine Compounds

x10 2
. 11
1 2 3 7
(.95
14
0.9
1. HCBD
(.85 2. a-HCH
08 3. HCB 5
4. b-HCH 10
0.751 5. g-HCH
6. d-HCH
0.7 7. Aldrin 4 8
0654 8. Isodrin
9. op-DDE
06 10. pp-DDE 6 16
655 11. Dieldrin 15
12. op-DDD
0.5 13. Endrin
14. pp-DDD
(.45 PP
15. op-DDT
0.4_ 16. pp'DDT
0.35 12 13
0.3
0.254
0.2
0,154
0.1
0.05
. . | ﬂ I L t
5 55 65 75 85 9 95 10 105 11 115 12 125 13 135
Counts (%) vs. Acquisition Time (min)
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Polychlorinated Biphenyls

x10 2
Ly 3 5 8

0.95- 4
09-
0,85 1 1. PCB 28
05 2. PCB 52
47 3. PCB 155 (ISTD)
0954 4. PCB 101

5. PCB 118 (RTL)
0.7 6. PCB 153

7. PCB 138
0659 8. PCB 180
06-
0.55-
05-
0.45-
0.4
0,351 6

;
03
0.25-
02-
0.15-
011
0.05-
5 55 6 65 7 75 8 85 9 95 10105 11 115 12 125 13 135 14 145 15

Counts (%) vs. Acquisition Time (min)
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Poly Aromatic Hydrocarbons

2
x10<, 4 1. Napthalene
0.95. 2. Acenapthylene
’ 3. Acenapthene
0.9 4. Fluorene
5. Dibenzothiophene
0.851 6. Phenanthrene
0.8- 7. Anthracene
’ 8. Fluoranthene
0.75- 9. Pyrene
10. Benzo[a]anthracene
0.7 11. Chrysene + Triphenylene
0.65. 12. Benzo[b+j]fluoranthene
: 13. Benzo[k]fluoranthene
0.6- 14. Benzo[e]pyrene
15. Benzo[a]pyrene
0.55 16. Perylene
0.5. 17. Indeno[1,2,3,c,d]pyrene
; 3 18. Dibenz[a,h]anthracene
0.45- 19. Benzol[g,h,i]perylene
0.4' 1
Y 67 9 11
0.3 2 8
0.25 10 12
e 13
0.15 5
14 15 18
0.1 16 19
17
0.05- Jl M
0 L A Il L ! k JL_IL_IIIIL _J I\_ ~
5 6 7 8 9 0 12 15 16 17 18 19
Eounls (‘l} VS. Acquisilionllalme (milrf)
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Scaling Injection volume from 1ul (Cold Splitless) to
S5ulL and 10pulL (Solvent Vent) using the Multi-Mode Inlet
and the Solvent Vent Calculator Wizard

The Mea;surel of Confidence
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MMI Solvent Elimination Wizard for LVI

N1 O PR

MMI - Fronk |
MM Inlet
¥ Heater: P (Initial
v Pressure: |1?.?33 pzi Famp 1 i
Tokal Flav: I Ramp 2 i
¥ Septum Purge Flow: |3 L/ mir *

|EIII L/ rmin

Saolvent Elimination
Calculatar, . Yenk

1100 mLrin 15 psi

Purge Flow ko Split Wenk: ——
; Mode:  [PTV Soventient v ’7 ? i

The Mca;rsurc“ of Confidence
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MMI Solvent Elimination Wizard for LVI

Solvent Elimination Calculator

Agilent Welcome to the Solvent Elimination Calculator
Solvent Elimination
Calculation Wizard

Flease supply the following information.

[f wou daon't know the first analyte boiling point, leave itat 150 °C.

Salvent:

Injection Yolume [ul]
|5 L

Buoiling Point of first eluting analwte ["C]

|150°C =l

L%l kethod Help I et Cancel | Help |

The Mea:surc; of Confidence
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MMI Solvent Vent LVI Wizard — 5ulL Hexane

Solvent Elimination Calculator

Agilent Calculated walues will change each time an input parameter is modfied.
Solvent Elimination
Calculation Wizard

[ ]

L ]

®

: .. Elirnination Fate (pLiming 143,86 I Suggesked Injection Rate {uL/min) 71 .93| Suggested Wenk Time (min) 0,07
0,0
: Inlet Temperature () |4|:| 5: Wenk Pressure (gauge)  |5,000 2 ' kPa
. ] - = & psi
wenk Flow imLimind | 100| : Cutlet Pressure (gauge) 0,000 :

" bar

Irjecked Yaolume (pL) |5.|:| 3:

Salvent Ihexane j

LWl Method Help Freviouz et Cancel | Help |

The Mca;surc; of Confidence
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Syringe Parameters

Front Injeckar |Tra':,-' ! otherl

— Injection

— Dl Time
Suringe Size: |1 Opl Pre-Injection: IEI mir
Injection Yalume: |5 pL » |1 - |5 i Post-lnjection: IEI it

tultiple Injection Delayw: IEI e — Plunger Speed

" Fast " Slow &+ ‘arable
—"Washes and Pumps
Diraw Dizpenze
Frelnj  Pastlnj  Yolume [pl] Solvent wash 300 {5000 ul £ mirt
Saolvent & 'Washes: -
olvent AWashes: |2 |2 Max <] Sample wash [300 [Eo0o uL / min
Solvent B Washes: |2 2 ¥ -
| | CEI nject 0 bLimin | —
Sample washes: |0 IMa:-: "I
2

Sample Pumps: I Yiscosity Delay: |2 "l SEC

— Sample Depth

[ | " Enable IEImm—
— Injection Type
i+ Standard L1 air gap: IW
L2 wolurme: |'||_L|_—
L2 air gap: IW
£~ Zayer Sandwich T —

" Multiple Injections L3 air gap: IW

= 2ayer Sandwich

I Inject speed increased from 72 uL/min to 100 uL/min

The Mea sure; of Confidence
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MMI Temperature and Gas Parameter Settings (5L injection)

£ |5t - Back |
MM Inlet Rate Walue Haold Tirme Run Time
“CAmin T mir1 min
M Heater: b (Initial) 4n 0.075 0.075
¥ Pressure: |E|.3544 pzi Ramp 1 GO0 325 g 20
Tatal Flow: |54.2 il Ay *

W Septum Purge Flow: |3 mL/mir

[ Final walue will be extended by G run time.

j — Purge Flaw to Split \ent:

IEEI mL/min
Salvent Elimination

Calculatar... —Went
{100 mL/rin f5 psi

hode:; PTW Salvent Went

at I'l ik
urtil IEI.EI?E it

Tatal Estimated Injection Time:

ID.EI2?E|E!5 ity

—GazSaver v O

|1 5 mL/rmin After: |2 riiFy

~Cyo: — W 0On

¥ Fault Detection

V' Timeout Detection

Cro Usge Temperature: I'I A0 °C
Tirneout: |-| 0 min

The Measurei of Confidence
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1uL Cold Splitless vs 5uL Solvent Vent

+EI TIC MRM (" -> ") Uber_Std_mix_rarm_08_CSL D

®10 6
1.3

12 1 },tl_ Cold SplitleSS

1.1

0.9

ol Napthalene

0.7
0.6

05 HCBD

o h/ .

014
+EI TIC MRM (* "1 Uber_std_mix_rmrmm_14_LVI_5SulL.D

®10 6

1.3
1.2+

il 5 uL Solvent Vent

0.94
0.84
0.7
0.6+
0.2
0.4+

al b M oL

45 %5 55 § 5 7 75 8 85 G 95 10 105 11 115 12 125 13 135 14 145 15 155 16 165 17 175 18 185 19 195
Counts vs. Acquisition Time (rmin)
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Low boilers : 1uL CSIl vs 5 uL SV Response

21 5uL SV —— v
21 Napthalene

Area Increase
Napthalene 1uL CSL 74350
S5uL SV 306042 4.1x

121 | HCBD 1uL CSL 7052
114 S5uL SV 26559 3.7x

0.94
0.8
0.7

0.6

e 1uLCSl —""

0* HCBD

0.3
0.2 209%9 « HyL SV

. R\ «—— 1uL CSlI

505 51 515 52 525 53 535 54 545 55 G555 5§ 55 57 575 58 58 59 505
Counts vs. Acquisition Time {min)
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Injection Parameters 5ulL vs 10uL Solvent Vent with MMI

Sample injection volume (ul) 5 10
Syringe volume (ul) 10 25
Syringe injection speed (uL/min) 100 100
MMI Initial temperature (deg C) 40 20
MMI Initial time (min) 0.075 0.31
MMI Ramp rate (deg C/min) 600 600
MMI Final temp (deg C) 325 325
Vent pressure (psig) 5.0 5.0
Vent time (min) 0.075 0.31
Vent flow (ml/min) 100 100
Purge time (min) 1.0 1.0
Purge flow (ml/min) 50 50
Gas saver (ml/min) 20 20
Gas saver time (min) 2.0 2.0

= Parameter change

The Mea sure: of Confidence
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2mm ID dimpled deactivated liner
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S5uL vs 10uL Solvent Vent with MMI

¥10 6

22| 5 uL Solvent Vent

3?5? L ek

21 10 uL Solvent Vent

Eg s I UJJUM L M )

45 5 55 6 65 F 75 8§ 85 9 95 10 105 11 115 12 125 13 135 14 145 15 155 16 165 17 175 18 185 19 195
Counts vs. Acquisition Time (rmin)
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1plL CSL vs 5uL SV vs 10puL SV

;-2‘1 1|2 23 a4 45 56 B|7 HE gl 3

1uL cold splitless

DE_ Ll “ I ﬁ_ﬁ_ﬂl__A_ﬂll__lLbM_A_m___MI\_m A M

2108 |+El TIC MBM [* > ™) Uber_std_mix_mrrm_14_LYI_Sul.D

2844 1|2 2|3 a4 45 5|5 B[7 7|8 g3 |
261

0.6
0.4+
- L)\f'u\
N I, e SN,
w106 |+El TIC MRM [™ - ™ Uber_std_mix_mrm_T6_L%|_10ul.D

=844 1|2 23
264

244

10uL solvent vent

1.8
1.6+
1.44
1.24

14
0.8

45 & &5 & G5 ¢ 75 & g5 4 495 10 105 11 115 12 125 13 135 14 145 15 185 15 165 17 175 18 185 13 148
Counts ws. Acquisition Time [min)

[
=
N
o
o
o
o
i
-
oo

8|3 3
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Calibration Curve Fits

10uL Solvent vent injections, 5 point ISTD calibration, 0.4 — 200 pg/uL (equivalent to 0.1 - 50 ug/kg)

OCPs PAHs PCBs

Analyte Curve fit R2 Analyte Curve fit R2 Analyte |Curve fit R2
HCBD Quadratic| 0.9994 | |[Napthalene Linear |0.9997 | PCB 28 | Linear | 0.9998
a-HCH Linear |0.9996 | |Acenapthylene Linear |0.9997 | |PCB 52 Linear | 0.9998
HCB Linear | 0.9998 | |Acenapthene Linear |0.9999 | PCB 101 | Linear | 0.9999
b-HCH Linear | 0.9995 | [Fluorene Linear |0.9997 | |PCB 118 | Linear | 0.9996
g-HCH Linear |0.9999 | |Dibenzothiophene Quadratic | 0.9999 | |PCB 153 | Linear | 0.9998
d-HCH Linear | 0.9991 | Phenanthrene Linear |0.9999 | PCB 138 | Linear | 0.9998
Aldrin Quadratic | 0.9999 | |Anthracene Linear |0.9997 | PCB 180 | Linear | 0.9994
Isodrin Quadratic| 0.9999 | [Fluoranthene Linear |0.9992
op-DDE Linear | 0.9998 | |Pyrene Linear | 0.9996
p,p-DDE Linear |0.9993 | |Benzo(a)anthracene Linear | 0.9998
Dieldrin Quadratic | 0.9992 | [Chrysene+Triphenylene |Quadratic| 0.9999
op-DDD Quadratic | 0.9999 | benzo(b)fluoranthene Linear |0.9998
Endrin Linear | 0.9997 | Benzo(k)fluoranthene Quadratic | 0.9997
pp-DDD Linear | 0.9997 | Benzo(e)pyrene Linear | 0.9996
0,p-DDT Linear | 0.9992 | Benzo(a)pyrene Linear |0.9998
p,p-DDT Linear |0.9995 | |Perylene Linear | 0.9999

Indeno(123-cd)pyrene Quadratic | 0.9996

Dibenz(a,h)anthracene |Quadratic| 0.9999

Benzo(g,h,i)perylene Quadratic | 0.9997

The Mea@ of Confidence
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OCP Reproducibility / Recoveries (n=5)

Analyte ISTD %RSD |%Recovery
HCBD d3-135-TCB 11.1 85.4
a-HCH d6-g-HCH 3.9 115.1
HCB d6-a-HCH 13.3 92.0
b-HCH PCB-155 7.0 116.8
g-HCH d6-g-HCH 2.3 114.1
d-HCH PCB-155 6.7 123.9
Aldrin PCB-155 158 | 108.9
Isodrin PCB-155 139 | 1087
op-DDE PCB-155 3.5 120.4
p,p-DDE PCB-155 4.8 121.5
Dieldrin C13-Dieldrin 4.0 93.4
op-DDD PCB-155 4.0 119.9
Endrin C13-Dieldrin 7.7 112.7
pp-DDD C13-pp-DDT 6.1 101.6
0,p-DDT C13-pp-DDT 3.5 104.1 130 R 25
p,p-DDT C13-pp-DDT 1.1 100.0 enecovery
120 20
110
15
100
10
90
80 3
570 0
> ]
8 LTI FSFEITL TS S 2
% N & & QQQQ"& oQS) Q’QbQQQ 099@9 >

Spike level =4 ug/Kg

The Mca;rsurc" of Confidence

Agilent Technologies Marine Institute Galway
September 2013




PAH Reproducibility / Recoveries (n=5)

Analyte ISTD %RSD |%Recovery
Napthalene d8-Napthalene 3.7 107.7
Acenapthylene d8-Acenapthylene 7.4 98.5
Acenapthene d10-Acenapthene 5.0 102.5
Fluorene d10-Fluorene 8.4 100.9
Dibenzothiophene d10-Fluorene 8.5 105.6
Phenanthrene d10-Phenanthrene 7.8 102.6
Anthracene d10-Phenanthrene 5.6 100.2
Fluoranthene d10-Fluoranthene 0.9 101.0
Pyrene d10-Pyrene 7.0 92.3
Benzo(a)anthracene d12-Chrysene 4.1 103.5
Chrysene+Triphenylene d12-Chrysene 1.1 104.5
benzo(b+j)fluoranthene | d12-Benzo(k)fluoranthene | 3.1 97.3
Benzo(k)fluoranthene |d12-Benzo(k)fluoranthene | 5.4 104.1
Benzo(e)pyrene d12-Benzo(a)pyrene 1.6 105.0
Benzo(a)pyrene d12-Benzo(a)pyrene 3.3 102.9
Perylene d12-Benzo(a)pyrene 1.1 106.4
Indeno(123-cd)pyrene |d14-Dibenz(a,h)anthracene| 2.8 94.9
Dibenz(a,h)anthracene |d14-Dibenz(a,h)anthracene| 2.4 103.0
Benzo(g,h,i)perylene d14-Dibenz(a,h)anthracene| 4.8 103.1

Spike level =4 ug/Kg

The Mea sure“; of Confidence
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PCB Reproducibility / Recoveries (n=5)

Analyte | ISTD | %RSD |%Recovery
PCB 28 |PCB-155| 3.9 105.5
PCB 52 |PCB-155| 3.0 105.8
PCB 101 |PCB-155| 3.5 112.3
PCB 118 |PCB-155| 6.1 107.0
PCB 153 |PCB-155| 3.6 107.6
PCB 138 |PCB-155| 4.5 109.9
PCB 180 |PCB-155| 4.8 110.1

Spike level =4 ug/Kg

The Mea?éuré of Confidence
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Napthalene Call1:0.4 pg/uL (equiv. 0.1 pg/kg in mussel tussue)

B Asilent MassHunter Quantitative Analysis - CARD_CSEMP_2011 02 18 batch final - Batch final V02 =JoEd
¢ File Edt WView Analyze Method Update Report Tools Help
A [ 53 LE anahesBacch | @ ¢ Lavout: B BE BB B (A Restare Default Layaut
Batch Table x
Sample: ] ﬂ Sample Type: Calbration || Compound: 48] Mapthalene ~ [=] 15TD: dB-Mapthalene ‘?\‘ ' t} w \A.'-'f'
Compound Group: | <Al *  Sample Group: <All= | ISTD: | <all> | Time Segment: <&ll> -
Sample M apthale Napthalene Results G ualifier... | dB-Napthalene
@ D ata File Acq Date-Time | Sample Group | Exp. Conc. | RT Calc. Conc. | Final Canc. | Accuracy | Fatio Resp.
1 1 0
cal2 2 2 18/02/2011 1751 0.5000] 5503 [ 0.5002 0.5002 [ 110842
cal 3 3| cal3D Cal 3 18/02/2011 18:25 20000 5503 8344 |[] 2.0038 2.0038 100.2| 52.9[7] 5.479] 108788
cald 4| caldD Cal 4 18/02/2011 18:59 20.0000 | 5.503] 64798 | 204822 204822 10z4] s3g|[ 1] 5473 s1209
cal 5 5| cal 5D Cal 5 18/02/2011 19:34 50.0000{ 5503] 122897 |[] 435155 495155 gan] 542|[J] 5479] 63928
Compound Information 3 || Calibration Curve X
IE‘ «+ 1 & g % ﬂ [4a] f_\ ﬁ _|]_|_ _I_ \E‘ I = R | Type: Linear = Origin: Ignore > Weight: 1/x | 1sTD QC CC
+MRM [128.0 > 102.01 cal 1.0 12801020 1280+ 1270 MNapthalene -5 Levels, & Levels Used. 5 Points. 5 Points Used. 1 OCs
£ 4102 £ 4102 | Ratio =557 (101 .0 %] 3 2 1 p=0774E31 "« + 0004805
H i 3 1 £ R"2 = 0.935976841
o 754 o 554 a 1
7 5.503 min. ] & 19
B.54 Mapthalene 5 o
£ 0.0983 ng/ml 454 & 1.8
5.5 44 2
5 35 7
4.5 ’
4 3 1.6
3.5 254 154
34 2
22: 154 1.4
1.5 14 1.3
14 0.5+ 1.2
0.5 4
04 114
53 535 54 545 55 555 56 BES 67 53 535 54 545 55 555 5E 5B BF 1
Acquisiion Time (min] Acquisition Time [min]
+MRAM (1361 > 108.0) cal 100 136.1 > 108.0 031
%ﬂus_ %“mq: ir:
o 034 & BE4 0,74
ned 5.479 min, 55
g dd-Mapthalene 55 0.6
07 29 05
06 454
44 0.4
0.5+ 35
0.3
0.4 ) 2
1 0.2
0.3 24
0z 1.5 0.1
14 o
014 054
0 ] 01
-0.54
B25 B3 B35 B4 545 HE BHS BE GRS A7 H26 B3 B35 B4 545 BE BHG BE GRS A7 0201 0 01 02 03 04 05 06 07 08 0% 1 11 12 13 14 15 16 1.7 18 189 2 21 22 23 24 25 268 27
Acquisiion Time (min) Acquisition Time [min) Relative Concentration
KO3 Y149 call Mapthalene 5 Samples [29 total)
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HCHS, Call1:0.4 pg/UL(equiv. 0.1 pg/kg in mussel tissue)

X102 +EI MRM CID@5.0 (218.8000 -> 183.0000) cal 1.D

8.700
1.6

1.41
a
1.21

9.401
0.8
0.6
0.4
0.2

x102 +EI MRM CID@** (181.0000 -> 145.0000) cal 1.D

1.4 8.700

1.24 9.074

9.401
0.8

0.6
0.4

0.2

855 86 865 87 875 88 885 915 92 925 93 935 94 945

Cgi?nls \Es'.gxcqu?siiiong"ljllr?!e (l%ill)

The Mea;surel of Confidence
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Incurred HCH Isomers in Mussel Sample

=102 |+ MRM (218.80000 -> 183.00000) Sample 1 Replicate 01.0 Smocth

110;: e Y Ol30 Mg/kg

= P 0.03 ug/kg 6 0.10 pg/kg
i o 0.06 pg/kg

0.3 8.702

0.2 5387

x102 +MRM (181.00000 -> 145.00000) Sample 1 Replicate 01.0 Smooth

0.9 9.078

9389

g2 825 83 83 B84 845 B85 85 85 865 87 8¢5 B8 885 83 85 S 805 81 915 82 825 93 935 84 845 95 955 95 965 97 845
Counts vs. Acguisition Time (min)
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Agilent Technologies Marine Institute Galway
September 2013




PCB138Call1:0.4 pg/UL(equiv. 0.1 pg/kg in mussel tissue)

@ Agilent MassHunter Quantitative Analysis - CARD_CSEMP_2011 02 18 batch final - Batch final V02

(M][=15]

: File Edit Wiew Analyze Method Update Report Tools Help
0 = [d | 23 | = analyze Batch | @) ¢ Lavout: B B EH A Restare Default Layout
Batch Table K
Sample: j ﬂ Sample Type: Calibration - Compound: PCB 138 - ISTD: PCE 155 5 g ' tﬁ w (,'—"'
Compound Group: | <4ll= ~+  Sample Group: <all> v | I5TD: <Al> | Time Segment: <Al> -
Sample PCE 138.. PLCE 138 Results Qualifier.. | PCB 155 (ISTD.. | Qualifier...
Data File Acq. Date-Time Sample Group | Exp. Conc. Cale. Conc.
1 1
cal2 2 2 18/02/2011 17:51 0.5000) 13.087| 1230 0.4332 0.4332 247228
call 3[ca 3D 3 18/02/2011 18:25 2.0000] 13.067]  4875][] 1.9372 1.9372 96.9] 121.2|[] 11.232] 239165 77.0([]
cald 4| cal 4D 4 18/02/2011 18:59 20.0000] 13.087] 546261 200946 200946 1005] 125.2|] 11.232] 254857 77.0([]
cal5 5| cal5D 5 18/02/2011 19:34 so.oo00| 13067 131636 [] 49.9660 49,9660 939] 1256[[1] 11.232] 2a1795] 768[[]
Compaund |nfarmation X |[Calibration Curve x
:E‘ ¢ 1t R N FE J]_LE A @ O e gL Type: | Linear = Origin: Ignore | weight: 1% » | 15T QC CC
+ iRk [357.8 > 287 9 cal 1.0 4678 2879 . 359.8 0 2898 PCE 138 - 5 Levels, & Levels Used, 5 Points, 5 Points Used, 1 OCs
2 ap2d 13.067 min. £ 4102 | Ratio=118.8(35.7 2| L1001 | p=0216571 "« -1.185209E-004
E PCE 133 5 fste-leswery | | 2" {R2=039986470
[ =N 01028 ngdml O 244 & 664
224 T 544
1.44 2 2 52
1.24 8y i 5
1 1.6 T 18
1 1.4 4 B
0.8 1.24 4.4
14
0.5 424
0.8 N
0.4 0.6 184
0.24 g 364
0.2 244
0 1] 22]
T T T T 0.2 T T T T 2
124 13 131 132 128 12 131 13z a8
Acquizition Time [min) Acquisition Time [rin] 5 E-
+MAM [359.8 > 2899 cal 1.0 3598 > 2899 3578 2879 3 4_
£ 4057 11.232 min. £ 41057 Ratio = B4 7
% P L § ¥ Ratio = 76,9 [98.2 %) 2]
g 1.6 S T bl . 2]
1.4 1.4 1.8
1.6
1.2 1.2 144
1 R e e B | e 1.2
0.8 0.8 N
: 0.8
0.6 0.6 0.6
0.4
0.44 044
0.2 Jr
0.2 0.2 o4
0 o 0.2
0.4
11 IR 112 113 114 T IR 112 113 114 0z 01 0 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 18 2 21 22 23 24 25 26 27
Acquisition Time [min] Acquisition Time [min) Relative Concentration

A0.753 Y0471 call PCE 132 5 Samples (29 total]
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p’-DDT Call1:0.4 pg/UL (equiv. 0.1 pg/kg in mussel tissue)

@ Agilent MassHunter Quantitative Analysis - CARD_CSEMP_2011 02 18 batch final - Batch final V02

M=%

© File Edit View Analyze Method Update Report Tools Help
A = | B3| GF analyzeBatch | @ | Layout: B BH EE B A Restore Default Layout
Batch Table x
Sarmple: j ﬂ Sample Type: Calibration = Compound: p,p-DOT - ISTD: C13-pp-DDT ﬂ ' c’ W (,'—"
Compound Group: <All= - Sample Group: <&l | ISTD: | <all= - Time Segment: <All= -
Sample p.p-DOT.. p.p-DOT Results Qualfier.. | C13-pp-D0T (... | Qualifier..
@ Data File Acq Date-Time | Sample Group | Exp. Conc. Calc. Cone. | Final Cone. | Accuracy | Ratio | kI Ml
1 ) 1
cal 2 2| cal2D 2 18/02/2011 17:51 0.5000( 13.061 131 0.4353 0.4353 114696 [
cal 3 3| cal 3D Cal 2 18/02/2011 18:25 2.0000| 13067  4273([ ] 1.9446 1.9446 g7.2| a75|00] 13.088] 111266 21500
cal4 4| cal 4.0 Cal 4 18/02/2011 18:59 20.0000] 13.061] B0343][ | 200838 200838 100.4] 464 J| 13.058] 155519 21.5[[ |
cal 5 5| cal 5.0 Cal 5 18/02/2011 19:34 50.0000] 13.061] 151357| 49,9639 49,9639 99.9] 468 13.058] 153233] 21.5]]
Compound |nfarmation X || Calibration Curve x
E] «+ 1 & e | ﬂ _ﬂ ﬁ _|J_|_ _L @ @ 1 = - Tvpe: Linsar | Crigin: Ignore | ‘Weight: 1/x * | ISTD QC CC
+MRAM [237.0 > 165.0) cal 1.0 237.0-» 166.0 ,235.0-» 19391 p.p-DDT -5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 1 OCs
£ 4102 13.081 min. £ w1027 Ratio =462 1115 %) % 1]y=0375941 "x + 21627596004
H ppf0T 2 £ R*2 = 033957511
3 18 01028 ng/ml S 18 2 gs5d
i
1.4 1.4 E nsd
1.2 1.2 Eﬂ 0954
14 14 nad
0.8 I e B T i o e e 0754
0.6 o6t 0.7
0.4+ 0.4+ 0.654
0.2 0.2 064
0 0 055+
129 13 131 132 ' 129 13 131 132 ' 0.5
Acquisition Time: [min) Acquisition Time: [min) 0.454
+MAM [247.0-> 17700 cal 1.0 24701770 2470 2110
= 4 13.058 mir, 2 4 i = P 0.4+
§ ¥104 | it § #104 | Ratin = 21.7 [106.3 %]
[} [} 0354
74
0.3+
&
0.254
5 0.2+
H 015
& 014
27 0.05+
14 0
0 0.054
129 13 131 132 129 13 131 132 Oz 01 b o1 02 03 04 05 0B 07 08 09 1 11 12 13 14 15 15 17 18 19 2 21 22 23 24 25 26 27
Acquisition Time: [min) Acquisition Time: [min) Relative Concentration

#1193 v 0774 cald pp-DDT 5 Samples [29 total]
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BenZO(a)pyrene Call:0.4 pg/UL (equiv. 0.1 pg/kg in mussel tissue)

B Agilent MassHunter Quantitative Analysis - CARD_CSEMP_2011 02 18 batch final - Batch final V02 =JolEd
© File Edit Wew Analyze Method Update Report Tools Help
=" NNEET CE Analyze Batch | @) i Layout: ﬁ E E E IE Restore Defaulk Layout
Batch Table x
Sample: | ﬂ Sample Type: Calibration | Compound: 48] Benzo{ajpyrene - ISTD:  diZ-benzo{a)pyrene R ' c? W \‘\:-_-;
Compound Group: | <All= *  Sample Group: <All> ¥ ISTD: | <All= *  Time Segment: <Al -
Sample Benzofa) Benzo[alpyrene Results Qualifier... | d12-benzala)py
@ D ata File Acq Date-Time | Sample Graup | Exp. Conc. RT Cale. Cone. | Final Cone. | Accuracy | Ratia | kI
1 . 1 0
cald 2| cal2D Cal 2 18/02/2011 17:51 0.5000| 16.625]  2874)[ ] 0.4886 00,4886 9r.7) 245|[ ]] 16582] 106325
cal3 3| cal30 Cal ] 18/02/2011 18:25 2.0000| 16625 5801 )[ ] 1.9258 1.9255] 96.3) 261|[]] 16578 #1321
cald4 4| caldD Cal 4 18/02/2011 18:59 20.0000] 16628] 118678([] 201319 20,1319 1007 256|[1] 16582] 106710
cal§ 8| cal 5.0 Cal 5 18/02/2011 19:34 50.0000] 15628 308512|] 49,9484 43.9484 939] 2528|0] 16582] 112953
Compound Information X ([ Calibration Curve X
\E‘ ++ 1 & - il ﬂ Alﬁ il A E o 1 K ~ i [ (@] Type: Linear Origin: Ignore - | Weight: 1fx * | ISTD QC CC
+ MR [252.0 > 250.0) cal 1.0 262.0 - 250.0 , 250.0 > 248.0 Benzo[alpyrene - 5 Levels, § Levels Used, 5 Points, 5 Points Used, 1 OCs
£ 1102 £ «1024 Ratio = 235(31.7 % % 5q]y=1.090684 " + 55965626005
= i 2 R"2 = 0935984614
[} é. 284
35 & 7]
34 ) 2t 254
*16.625 min. E 45
Benzo[alpyrens = 1
25 0.0984 ng/m 244
234
2.24
214
24
194
184
174
1.64
T T T T T T T T T T 1584
165 166 16.7 16.8 16.4 165 166 167 168 14d
Acquisition Time [min] Acquisition Time [min) 1'3
+MAM [264.0 > 260.0] cal 1.0 264.0 -» 260.0 1'2
2404 16.682 min 2 404 “1
z 1 d12-benza(s)pyrens E 1 114
(] 5 - (] 14
4.5 03
4.5 ] -1
4 4 0.8
1 35 074
3.5 ] 064
, 2 25 05
1 0.4
2 1 0.3
1.5 1.5 0.2
1 14 014
05 854 o
014
0
v -0.24
164 165 165 167 168 6.4 165 166 187 168 gz 01 0 071 02 03 04 05 0B 07 08 09 1 11 12 13 14 15 16 17 18 19 2 21 22 23 24 25 25 27
Acquisition Time (min) Acquisition Time [min) Relative Concentration
cal 1 Benzo(alpprene 5§ Samples [29 total]
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pp’-DDT Cal 1 and Mussel Sample

~MRM (237.0-> 165.0) cal 1.0
%102 ]
174
165
164
1.55-|
154
1.5
1.4
135
1.34
125
1.24
115
114
1.05-

2
2
8

13.086
.
0.094

min
poT
ngimi

Cal l
0.1 pg/kg

Relative Abundance (%] 3

70->1650  2350-> 1891
x102 | Ratie.=46.2.(J11.58.%)

1154
114
1.054
14
0854

0.554
0.5
0.454
0.4
0.354
0.3
0.254
024
0.154
0.1
0.054

-0.05
014

1285 2R

1295

13

12708 131 1215 ER] 1325

Acquisition Time (min)

«102 ]
194
1.85+

Counts

+MRM (237.0 > 165.0) Sample 1 Replicate 03.D

13.0!

Sample

X
007

0.07 pg/kg

{2 ng/mi

N

3

Relative Abundance (%]

7.0->1650 , 235.0-> 199.1

1285 2R 1295 i) 1205

11;3;’ Ratio =42.1(101.4 %)

1354

1.254
12

131 1315 132 1225
Acquisition Time (min)

1154
114
1.05+
14
0954
034
0.854
0.8

1285 [EE)

1295

13

1305

IES) 1315 132 1325
Acquisition Time (min)

The Meaisure{ of Confidence
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PCB 180 Cal 1 and Mussel Sample

+ MEM (39328 > 223.9] cal 1.0 2938 -> IZ3.9 . 2958 > IPE.S
—§ 31103 1;'5?.1:%?1'-5';-'5“' —§ =10 2 | Ratio = 1.5 [339.1 )
S ) 0.0971 rnasmi S -
1.2 ;
114 Call T
1 T4
D9 ———————=—————=—————
ool 0.1 ug/kg
oo 0.2
0.7 0.7
0G4 OE - ————— = ——— — ——— — — — —
0.5 0.5
0.4 - 0.4
0.2 0.3+
0.2 0.2
[ o1
o o
-0.1 -0.1
14 14.1 14.2 14.32 14 14.1 14.2 14.32
Sooquizition Tinme [mind Sooquizition Tinme [min]
+ FBAkR [392. 2 > 222 9] Sample 1 Replicate 020 FI3E > 3239 . 3955 > IEE.E
£ =102 14137 min. E =102 | Ratio = 66.2 [106.6 %]
Z pasd PCE 120 =
[ P 2132398 ngsSmil — 0.9
] 025
ng: Sample o=
0.14 pg/ e
0.7 u k b _______
065 * g g 065
o 0.5
oss 0.55-
o5 0.5
045 0454 - — - -
[ [ .
0. =5 0. =35
0.z 0.3+
025 -] 025
0.z 0.2+
0154 .15
.1 - .1
0.05 005
0 n} x
-0.05- -0.05-
) 14 141 14.2 14.3 ) 1a 14.1 14.2 14.3
Acquisition Time [min] Aycquisition Time [min]
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Dibenzothiophene Cal 1 and Mussel Sample

+ kAR (1240 - 129.0)] cal 1.

-

Z w102 ] .03 min. =
= Dibenzothiophene =
] = 00933 ngsSml —
Cal 1
5]
4.5 k
0.1 ug/kg
4
3.5
=]
2.5
=]
1.5
14
0.5 4
u}
0.5
2.9 5495 = Q.05 9.1 Q15 9.2 9.25 9.3
Acquisition Time [min]
1
+ FMFkR [‘l_EE4.EI -» 139.0)] Sample 1 Feplicats Q3.0 1
£ =103 9.71032 min. =
= n Diibenzothiophene =
[ = 0.2283 ngsmil —

S S S R
q
|

ppoooOoOROO
)
|

Sample
0.83 ug/kg

AN

0

91 915

9z 925 493
Aucquisition Time [min]

The Mea sure“; of Confidence

240 -> 129.0

=102 7]
E -

55
=
4.5
4
25
=
2.5
=
1.5
1
0.5
0

1840 - 1520
Batio = 53.2 [93.3 X1

-0.5-

84.0-> 1339.0

oopoBoDOl

9z 925 93
Acquisition Timee (i)

ERIE

1840 - 1520
Fatio = 565 (90.5 =]

S O=MWad O~
|

o

Agilent Technologies

92 935 93
Acquizition Time [min]
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Application Note 5990-7714EN

o. ; .o
S a6 .. .. 6. Determination of Chemical
0e0 Contaminants in Marine Shellfish

o o using the Agilent 7000 Triple
) . " Quadrupole GC/MS System

Application note
Food Safety

Authors Abstract

A sample preparation method based on a modified QUEChERS extraction has been

Prayoon Kity, Sdtiiony Sewel developed along with a GC/MS/MS method for the determination of selected

Kathleen Thompson Organo-chlorine pesticides, Polyaromatic hydrocarbons and Polychlorinated

Centra for Analytical Research & biphenyl congeners. The analytical method meets the datection limit requirements

Development for the organic chemical contaminants in marine shelifish tissue (mussel) stipulated
3 2 in the Clean Seas Environmental Monitoring Program.
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ENVIRONMENT
AGENCY

* A sample extraction / clean-up method based on a modified QUEChERS technique
has been developed for a set of organic chemical contaminants in marine mussel tissue

:° Agilent Technologies

Summary

* A large volume injection GC-MS/MS method has been developed for 16 OCPs,
19 PAHs and 7 PCB congeners

* The GC-MS/MS method includes LVI, RTL and post-column, post-run back flush

* The analytical method gives reproducible and sensitive detection of the analytes
down to the required LODs given by the CSEMP legislation
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RTL GC Analysis Conditions for 1uL Cold Splitless Injection

Gas Chromatograph

Agilent 7890A

Injection port

Agilent CO2 cooled Multi Mode Inlet

Injection mode

1uL Cold Pulsed Splitless
Inlet Temp : 50 (0.05) — 600 deg C/min —300 deg C

Inlet 13.0 psig for 0.75 minutes, Purge 50 ml/min at 1.0 minute

Injection port liner

MMI 2mm ID dimpled deactivated liner (5190-2296)

Columns

(1) 15.0m x 0.25mm ID x 0.25um DB5-MS Ul (122-5512)
(2) 0.65m x 0.15mm ID x 0.15 um DB-5MSUI (cut from 165-6626)
Joined by G3186B capillary flow pressure controlled tee

Carrier gas

Helium

Carrier gas mode

Column 1: Constant Flow 1.20 ml/min (Inlet)

Column 2 : Constant pressure 2.0 psig (PCM)

Oven temp program

50 (1) — 20 — 200 (0) — 10 — 300 (1.5)

RTL Locking
compound

PCB 118, Locked to 12.37 minutes (9.35psig @ 50 deg C)

Post run Back flush

2.0 minutes, Col 1 -8.16 ml/min, PCM Pressure 60 psig, Inlet pressure
1psig

Oven temp program

50 (1) — 20 — 200 (0) — 10 — 300 (1.5)

Mass Spectrometer

Agilent 7000B QQQ

MS Interface 320 deg C

MS Source 300deg C

MS Quad 1 150 deg C

MS Quad 2 150 deg C

Collision cell gases Nitrogen 1.5 ml/min, Helium 2.25 ml/min
Detection mode MRM

Tune Gain normalized EIl Autotune

Detector Gain 5

Our measure is your SuUccess.

Agilent Technologies




Calibration Curve

Dibenzothiophene
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Analyte RTs, MRMs, CEs

1 4.00 |d3-135-TCB 5.050 | 182.9 | 147.9 35 1829 | 1109 35 5 [11.00[d10-Fluoranthene 11103 | 2120 | 2100 45 2120 | 208.0 45
135-TCB 5.068 | 179.9 144.9 35 179.9 108.9 35 Fluoranthene 11.128 | 202 201 30 202 200 50
48-Napthalene 5479 | 136 108 25 PCB 155 11.280 | 357.8 | 287.9 28 3508 | 289.9 28
Naphthalene 5504 | 128 102 22 128 127 20 2"";;""‘““'*““1“"‘°p“e”e 11;33 21260 1177580 ;‘g 21260 211‘;50 ‘2‘2

op-| o ! d 1 d
HCBD D || 20 189 22 2289 L8729 22 PCB 101 11.437 | 3239 253.9 28 325.9 255.9 28
2-methylnaphthalene 6.295 142 141 30 142 115 30 410-Pyrene 11.486 | 2120 210.0 25 212.0 208.0 25
1-methylnapthalene 6.407 142 141 30 142 115 30 Pyrene 11512 202 201 30 202 200 45

2 6.80 |1,3-Dimethylnapthalene 7.119 156 115 30 156 141 30 b p-DDE 11.857 | 248.0 176.0 30 246.0 211.0 20
d8-Acenapthylene 7.308 160 132 30 160 108 30 C13-Dieldrin 11.933 | 269.8 200 40 269.8 198 40
Acenaphthylene 7321 | 152 151 40 152 150 40 Dieldrin 11.940 | 2628 | 193.0 30 2628 | 191.0 30
d10-Acenapthene 7.494 | 164 162 30 164 160 30 PR WG| 70 || 1550 20 ZE0 | A0 g
Acenaphthene 7.525 154 152 40 153 152 40 1,2,6, Trimethylphenanthrene 12.071 | 220.0 205.0 23 220.0 190.0 28

3 [7.80 [2,3,5-Trimethylnapthalene 7992 | 170 | 155 25 170 | 153 25 & 1215 Endrin 12.2651 2810 | 2450 1 20 | 2630 | 1930 | %5

PCB 118 (RTL) 12370 | 3239 [ 2539 28 3259 | 255.9 28
d10-Fluorene Blep || 17t 7k =0 op-DDD 12.500 | 237.0 | 165.0 20 2350 | 199.1 g
Fluorene 8.131 | 166 165 30 op-DDT 12543 | 237.0 | 165.0 20 2350 | 199.1 20
d6-HCH - alpha 8.699 224 187 15 224 150 15 PCB 153 12.698 | 357.8 | 287.9 28 350.8 | 289.9 28
HCH - alpha 8730 | 181.0 | 145.0 15 181.0 | 109.0 30 c13-pp-DDT 13.001 | 247 177 20 247 211 20
HCB 8.770 283.9 248.8 25 283.9 213.9 35 pp-DDT 13.099 | 237.0 165.0 20 235.0 199.1 20
HCH- beta 8.990 | 181.0 | 145.0 15 181.0 | 109.0 30 PCB 138 13.112 | 3578 | 287.9 28 359.8 | 289.9 28
d6-HCH- gamma 9.077 224 187 15 224 150 15 7 13.50|Benzo[a]anthracene 13.897 228 226 38
HCH - gamma 9.107 | 2188 | 1830 5 181.0 | 109.0 30 Z‘:‘Z‘Chrysj":_ — gg;g ;‘Z‘g ;22 zz

" - rysene / Triphenylene u

Dibenzothiophene 9.110 184 152 40 184 139 40 B sl ThE 00 = %0 550 =
d10-Phenanthrene 9.274 | 188.0 184.0 40 188.0 160.0 40 8 [15.00[Benzo(b)fluoranthene 16.060 | 252 250 42 250 248 40
Phenanthrene 9.299 | 178 176 34 d12-Benzo(K)fluoranthene 16.084 | 264 260 40
Anthracene 9.367 178 176 34 Benzo(k)fluoranthene 16.116 | 252 250 42 250 248 40
HCH - delta 9.428 | 181.0 | 145.0 15 181.0 | 109.0 30 Benzole]pyrene 16561 | 252 250 22 250 248 40

4 9.60 [PCB 28 9.820 256 186 26 258 186 26 d12-Benzo(a)pyrene 16.616 | 264 260 40
2-Methyldibenzothiophene 9.861 | 198 197 30 198 165 30 Benzo[a]pyrene 1665411757 250 42 250 248 40
1-Methylphenanthrene 10.195 | 192 191 30 192 165 30 Eerylene 16:3141(M257 250 42 250 248 40
PCB 52 10.250 | 289.9 | 220 28 2919 | 222 28 ORHE.00 flj"”ii';;“jf'c‘”pyre”e i:ggi iii ;’732 i;’

- ndenof{123-cd]pyrene y
Aldrin 10.480 | 298.0 | 263.0 8 263.0 | 191.0 30 TR e o9 e =
3,6-Dimethylphenanthrene 10.733 206 190 30 206 205 30 bibenz[ahlanthracene 18.712 278 276 38
1,2-Dimethyldibenzothiophene 10.788 212 211 30 212 197 25 d12-Benzo(g,h,)perylene 19.020 288 284 45
Isodrin 10.880 | 2629 | 193.0 35 2629 | 191.0 35 Benzo[ghilperylene 19.064 | 276 274 38

16 Organo-chlorine compounds
7 PCBs

28 Poly aromatic hydrocarbons
19 ISTDS
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Mussel Tissue : Sample Extraction / Clean-up

( Y 4 N
(1) 2g homogenized mussel tissue weighed into (9) Pipette 10mL clear extract in to a clean
QUEChERS extraction tube turbovap tube, evaporate to 0.5 mL

\ ‘ J \ y

) _ S } .
(2) Add labelled ISTDs (prepared in acetone) (10) Add 20 mL dichloromethane (DCM)

evaporate to 0.5mL, add 10 mL DCM.

s 2 Evaporate to 0.5 mL.

v \ J

4 N *

(3) Vortex mix sample for 30 seconds, add 13mL 7
de-ionized water and 2 ceramic homogenizers (11) Add 10 mL Hexane, evaporate to 0.5 mL, add

L y 10 mL Hexane and evaporate to 0.5 mL

4 ) \. J
(4) Vortex mix sample for 1 minute. Add 15mL *
extraction solvent (1% acetic acid in acetonitrile), e
vortex mix 1 minute (12) Activate silica at 180 °C overnight, add 1g

\ ) to empty 15mL SPE tube

( ‘ N \. J
(5) Add QUEChERS AOAC salt mix (5982-5755), ) | .
Sh.akte Il g3y lrenel ey L Ve, SEnE e i (13) Condition 1g Silica in SPE tube with 10 mL

\_m/nute J DCM and 20 mL hexane

!

4 N \ J
(6) Centrifuge tube for 5 minutes at 3900 rpm then *
cool tube in freezer at -20 °C for 30 minutes ( N )

(14) Apply concentrated extract to Silica SPE tube
~ ‘ o elute with 13 mL 40:60 DCM : hexane
\ J
. N\
(7) Transfer acetonitrile layer to clean / dry , ‘l N
centrifuge tube containing 1g anhydrous sodium (15) Evaporate extract to 0.5 mL, repeat steps (13)
sulphate and (14)

\_ J \ J

4 ‘ 1 4 * 1
(8) Shake by hand for 1 minute then place tube in (16) Evaporate extract to 0.5 mL, transfer to 2 mL
freezer at -20 °C overnight — | autosampler vial

\, y \ S
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Flow rate to QQQ

PCM
2.0 psig constant pressure

15m x 0.25mm ID x 0.25um
DB-5MSUI (122-5512U1)

rge
A Ultimate

1 Union
G3186B
==

“' - -
0.65m x 0.15mm ID x 0.15 pm
DB-5MSUI (cut from 165-6626)
17.1cmin MS I/F

Oven Temperature program . 50(1)-20-200(0)—10-300degC

Column Constant flow 1.2 ml/min

MS I/F Temperature 325deg C Oven @ 50 deg C, Restrictor flow = 2.23ml/min
Oven @ 300 deg C, Restrictor flow = 1.23 ml/min

1.2ml /min
Constant Flo

QQQ

» Across entire GC run, Analytical flow < flow to QQQ
 Higher starting flow to QQQ allows for pulsed splitless injection (13.0 psig for 0.75 mins,
= 1.95 ml/min) without disturbing PCT pressure set-point
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Post column MS Restrictor Flow Rate Calculator

I'ﬁn (=N RN RN Quimby_Oven_Xfer_FlowCalc.xls [Compatibility Mode] - Microsoft Excel - =
- Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat @ - =
-"‘—-j & e = P o |f % =| = [ Conditional Formatting g*2 Insert ~ PO $| [ﬁ
= 53 = =| = |—'§ =% % ||| % Format as Table &% Delete ~ D' T
e B L AE SR A7) FEE ] || ) Cell styles i Fomat+ | D" Aiter: soecs
Clipboard ™= Font Alignment MNumber Styles Cells Editing
| E44 - 5|
A B C D E F
7
8 |Carrier Gas (Helium,Hydrogen,Nitrogen,Argon) Helium
9 Length of tube in oven (cm) 47.9 Note: All fields in blue font are INPUTS
10 Diameter of tube in oven (mm) 0.15
11 Length of tube in transferline (cm) 17.1
12 Diameter of tube in transferline (mm) 0.15
13 Pressure in Purged Union (psi gauge) 2
14 Qutlet pressure of transferline (psi absolute) 0
15
16
17 Flow Qven Temp °C  Xfer Line Temp °C
18 2.2345 50 325
19 21773 60 325
20 2.1218 '] 325
21 1.9656 100 325
22 1.9167 110 325
23 1.7793 140 325
2 1.7364 150 325
25 1.6157 180 325
26 1.5414 200 325
27 1.4718 220 325 3
28 1.4065 240 325 1
29 1.3452 260 325
30 1.2876 280 325
H 1.2334 300 325
32 1.1825 320 325
33 1.1345 340 325
M 1.0893 360 325
35 1.0467 380 325
36 1.0065 400 325
T 0.9686 420 325
38 0.9327 440 325
39 0.8987 460 325
40 0.8666 480 325
4 0.8361 500 325
42 0.8073 520 325
43 =51
44 | 1
| 4 < » W] Oven Xfer FlowCak /%3 [ m _Il
Ready | 8O/ 0 i
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Incurred Fluoranthene and Pyrene in Mussel Sample
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Counts vs. Acquisition Time (min

MRM Chromatograms for incurred Fluoranthene (i) and incurred Pyrene (ii) in mussel sample,
Concentrations 8.64 and 5.83 ug/Kg, respectively.
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Incurred PCB 180 in Mussel Sample
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MRM Chromatograms for incurred PCB 180 in mussel sample, Concentration 0.14 ug/Kg.
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