REVISITED SAMPLE PREPARATION AND ANALYSES
FOR DIOXIN MEASUREMENTS IN BIOLOGICAL
MATRICES
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Overview

» Need for fast and high throughput methods in PCDD/Fs and PCBs analysis.

sfeyﬁben’rs

solvents

» Sample preparation can be carried out in several ways

manual or
automated system

inSTrUmenTG&/ﬂfocﬁonaﬁon

method

»GC-HRMS DFS  Magnetic  Sector,
equipped with Dual Data Acquisition
module, allows higher throughput




. Sample Preparation



Exiraction of Dioxins and PCBs

Food and feed samples: @ R

""\'JP
ASE extraction (when needed) @? " —

Human serum:

SPE extraction with manifold, 1g C18/10 mL cartridges

Automated SPE extraction with TurboTrace system
1g C18/15 mL cartidges (FMS)




Low Solvent, DCM Free Clean-up System

EconoPrep® clean-up system, new plumbing diagram: Si -- C -- Al

*variable size/fat capacity Basic Al 3 g
sample > F1 (carbon):
l n PCDD/Fs and co-PCBs
. — i —>F2 (Al):
Hix — — MO- and I-PCBs
— Tolu ‘ce —
$i0, i
Al
(b)
3g
— —
P T,
‘ > waste




Low Solvent, DCM Free Clean-up System

EconoPrep® clean-up system, new plumbing diagram: Si -- C -- Al

S\E=Y EconoPrep® ABN Silica (x g¥) C-celite 0.34 g
*variable size/fat capacity Basic Al 3 g

sample > F1 (carbon):

| l PCDD/Fs and co-PCBs
i ——>F2 (Al):

— HX
MO- and I-PCBs

— JOolu : -.__;E
=
==

$io,

L\\\V

L

\I{ > waste

—

Y — EconoPrep®is a vey flexible system suitable for the clean-
jLL up of all biological matrices, as Silica columns with different
fat capacities can be connected




Sample Clean-up, Chemical Steps

Sample clean-up consists of 2 main chemical steps:

1. Fat digestion, matrix degradation 2. Fractionation of planar (PCDD/Fs and
co-PCBs) and non-planar (MO- and |-PCBs)

compounds for spectrometric quantification

=

Acidic, basic and neutral Al Basic Aluming: : :
, ABN) Silica gel @) | Polarand acid-base interactions
10, ° with PCBs
ABN J—
Variable size depending on =
fat amount to be processed
Carbon:

Geometric interactions with planar
dioxins and coplanar PCBs
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Silica Columns for Fat Digestion

Manually packed
Silica column

Up to 7 g processed

20 g
22% acidic SiO,

209
44% acidic SiO,

1 5 g Neutral SiO,
5g Na,SO,

Glass wool

Teflon chips

Commercial Silica columns

XL ABN: up to 5 g fat processed

— HC ABN: up to 2.5 g fat processed
=z =
N———
@ MID-C ABN: up to 1 g fat processed
STD ABN: <1 g fat processed
-
S—
MINI ABN: mg fat
— (blood)
Mg =
Sio,
ABN 6g
$i0,
ABN
] — N ) >
N— — N—’ — —]




Fast Sample Clean-up for Serum Samples

EconoPrep® equipped with *“MINI" column set for lipid content <0.5%

MINI ABN Silica (6 g)

sample

L B\=F EconoPrep® l

—_— HXx =
— Tolu

C-celite 0.34 g
Basic Al 3 g

.

Total min

> F1 (carbon):
PCDD/Fs and co-PCBs

i ——>F2 (Al);
MO- and I-PCBs

L\

Total mL

L\V\V

waste

110 mL
20 min

* Calaprice C., Focant J.-F., Organohalogen Compounds, Vol 78 (2016) —pp. 773-776



Fast Sample Clean-up for Serum Samples

» Serum “MINI-columns”optimized automated method

Description Solvent Flow Volume Path
mL/min mL
mg Fat
Column condit. Hx 10 20 Si—-C-Al
Sample loading Hx 5 (7) Sample -Si—-C- Al - W
Silica elution HXx 5 40 Si—-C-Al-W
Backflush C Tolu 5 25 C back - F1
Backflush Al Tolu 5 25 Al back - F2
Total mL 110 mL
Total min 20 min
Comparison MINI vs Classical Time Volume Hx DCM Tolu
procedure* min mlL mL mlL mL
Classical procedure 67.7 587 373 72 142
Method
Mini-columns procedure 20 110 60 0 50
Saving Mini-columns procedure 70% 81% 84% 100% 65%

*in our routine laboratory

* Calaprice C., Focant J.-F., Organohalogen Compounds, Vol 78 (2016) —pp. 773-776



Fast Sample Clean-up for Serum Samples

» Silica, carbon and alumina column elution profiles have been studied

140 C_elution profile
120 -
>100 = C_PCBs_100-150
o = C_PCBs_80-100
0 80 -
0 = C_PCBs_60-80
§ 60 - = C_PCBs_50-60
40 | = C_PCBs_40-50
= C_PCBs_30-40
20 - = C_PCBs_0-30
O n T T T T T T T T T T T T T
PCB28 PCB52 PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB PCB mL hexane
13C  13C 101 13C123 13C 118 13C 114 13C 153 13C 105 13C 138 13C 167 13C 156 13C 157 13C 180 13C 189 13C
C_backflush_25 mL Tolu C_capacity
120 120.00
S 100 >100.00
5 80 ® 8000
S 60 o
g 40 ] @ 60.00 1 C_diox_100-150
Y o 40.00 - :
0 — — e R BR : m C_diox_backflush
O a0 O a0 O O O O O O O O 20.00 -
éo éo R~ 27 N7 07 N7 R DT K0T KD R T D é& oj}o
rbo\rb@\Q'/\Q(/l’OoQ'/\Q‘}’QB‘Q? Yo ol or 0\0_,0\ 0.00 - ' ' '
PP SO SE OIS RO RO RO RIE UL R SN PCB77 PCB81 PCB PCB
K R L PO LSS &K
PRI I JFJFJFIFIFE ‘?‘QOOQ e 13C  13C 126 13C169 13C

ISTD ISTD ISTD ISTD




Fast Sample Clean-up for Food/Feed

EconoPrep® equipped with suitable Silica column, according to the amount of fat to
be processed

XL ABN: up to 5 g fat processed (vegetable oil 4 g)

R———

St C-celite 0.34 g
@ Basic Al 3 g
> F1 (carbon):

\L PCDD/Fs and co-PCBs

i ——>F2 (Al):
MO- and I-PCBs

—
=
C:.ce \_"—;

L\ WV

l—) waste

—~ Total mL 295-135 mL

$ Total min 35-20 min*

* Sample loading fime NOT included



Fast Sample Clean-up for Food/Feed

> XL ABN column method

Description Solvent Flow Volume Path
mL/min mL

Up to 5 g fat processed (4 g vegetable oil)

Column condit. Hx 10 65 Si—-C-Al
Sample loading Hx 5 (50) Sample -Si—-C- Al - W
Silica elution HXx 10 180 Si—-C-Al-W
Backflush C Tolu 5 25 C back - F1
Backflush Al Tolu 5 25 Al back - F2
Total mL 295 mL

Total min 34.5 min*

* Sample loading time NOT included



Fast Sample Clean-up for Food/Feed

> XL ABN column method

> HC ABN column method

Description Solvent Flow Volume

mL/min mL

Up to 2.5 g fat processed (2 g vegetable oil)

Column condit. Hx 10 55 Si—-C-Al
Sample loading Hx 5 (50) Sample -Si—- C- Al - W
Silica elution HXx 10 110 Si-C-AlI-W
Backflush C Tolu 5 25 C back - FI
Backflush Al Tolu 5 25 Al back - F2
Total mL 245 mL

Total min 29.5* min

* Sample loading time NOT included



Fast Sample Clean-up for Food/Feed

> XL ABN column method

> HC ABN column method

> MID-C column method*

Description Solvent Flow Volume Path
mL/min mL

Up to 1 g fat processed

Column condit. Hx 10 20 Si—-C-Al
Sample loading Hx 5 (50) Sample -Si—- C- Al - W
Silica elution Hx 5 80 Si—-C-Al-W
Backflush C Tolu 5 25 C back - FI
Backflush Al Tolu 5 25 Al back - F2
Total mL 150 mL

Total min 28** min

* Food and Chemical Toxicology 100 (2017) pp. 70-79
** Sample loading time NOT included



Fast Sample Clean-up for Food/Feed

> XL ABN column method

> HC ABN column method

> MID-C column method

> STD ABN column method

Description Solvent Flow Volume

mL/min mL
<1 g fat processed

Column condit. Hx 10 15 Si—-C-Al
Sample loading Hx 5 (50) Sample -Si—- C- Al - W
Silica elution HXx 10 /0 Si—-C-AlI-W
Backflush C Tolu 5 25 C back - F1
Backflush Al Tolu 5 25 Al back - F2

Total mL 135 mL

Total min 18.5 min




Clean-up for High Fat Content Matrices?

Sample clean-up consists of 2 main chemical steps:

1. Fat digestion, matrix degradation 2. Fractionation of planar (PCDD/Fs and
co-PCBs) and non-planar (MO- and |-PCBs)

compounds for spectrometric quantification

=

Acidic, basic and neutral Al Basic Aluming: : :
, ABN) Silica gel @) | Polarand acid-base interactions
10, ° with PCBs
ABN J—
Variable size depending on =
fat amount to be processed
Carbon:

Geometric interactions with planar
dioxins and coplanar PCBs
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Sample Clean-up in our Routine Lab (up to 7 g)

1. Manual column fat 2. Fractionation « STD ABN Silica = Hx
digestion - AIBIl1g — Hx:DCM

L S\LSH PowerPrep® « CPX21034g ____ Tolu

Fat capacity up to 7 g fat
Sample (fat content <1 g)

AN
——
e
<
209 1 4 N
11
22% acidic SiO, Si 09:
ABN 1 —> F2:
209 PCDD/Fs
44% acidic SiO, = and co-PCBs
: 5 g Neutral SiO -
9 2 ~——
5g Na,SO4 T
L e
232492929 Glass wool — F1-
S v MO- and I-PCBs
l waste




2-steps Automated clean-up for 7 g Fat

EconoPrep® was used to develop a 2 steps-automated method:

1. Automated fat digestion 2. Fractionation with “MINI-column” fast, low
solvent method
sample — pump the same as for blood samples)
Sample — pump —— Hx
—— (low residual fat) —— Tolu
RN,
2R
s | L
Q> F1 (carbon):
— ﬂ
\L PCDD/Fs and co-PCBs
SSSGgass
SAdadasd ‘ —
HC *33333} > i —>F2 (Al):
qcildlc — — MO- and I-PCBs
SiO, MID-C C.ce —"
ABN 6g ~—T
SiO, SiO, Al
(b)
3g
— =:
., <ol — ST
\/ \/
t\/ T \I/_ waste
——> evaporator




Advantages of the 2 Steps-automated approach

sample — pump

vs Manually packed column

'Y
|4

HC
acidic
SiO,

RN
o
SRRRHLL

MID-C
ABN
$io,

ol

N~
————

I—) evaporator

No issue for high fat amount,
viscous matrices, or matrices
with  non-soluble  particles
(feed, edible insects*).

Faster because of the pump

* Food and Chemical Toxicology 100 (2017) pp. 70-79



Advantages of the 2 Steps-automated approach

sample — pump

HC
acidic
SiO,

RN
S
SRRRHLL

MID-C
ABN
$io,

ol

vs Fully automated
approach

N~
————

I7A evaporator

'\
| 4

Higher fat capacity (~79).

Further clean-up in the
fractionation step

Low back-pressure because
of the direct collection of the
sample (in the evaporator)

Lower contamination risk

* Food and Chemical Toxicology 100 (2017) pp. 70-79



Advantages of the 2 Steps-automated approach

N ]
— [ Sample Fractionation with “MINI-column” method
@ (low residual fat)
Fat
digestion {
tart®
Tmper « Clean-up procedure can be
e standardized for all biological matrices
« All biological matrices can be cleaned-

< J up simultaneously

« More robust process, easier to validate

« Less risk of cross contamination and
residual fat in final fractions




Features of the 2 Steps-Automated Approach

Description

Solvent Flow Volume
mL/min mL

Condition Silica
Sample loading

Silica elution

Column condit.
Sample loading
Silica elution
Backflush C
Backflush Al

Fat digestion, up to 7 g fat processed

Hx 10 60 Si—-W
Hx 10 (50) Sample - Si - Fr
Hx 10 180 Si-Fr
Fractionation
Hx 10 20 Si—-C-Al
Hx 5 (7) Sample -Si—C- Al - W
Hx 5 40 Si—-C-Al-W
Tolu 5 25 C back - FI
Tolu 5 25 Al back - F2

TotalmL 240+ 110=350"mL
Total min 29 + 20 = 49 min

* Evaporation and sample loading time are NOT included



Real Samples: Fat Digestion

> 4 g ofraw linseed vegetable oil (left)
> 7 g porkfat (right, QC in our laboratory)




Real Samples: Fat Digestion and Clean-up

> 4 g ofraw linseed vegetable oil (left)
> 7 g porkfat (right, QC in our laboratory)

Pork fat, vegetable oil and serum simultaneous clean-up

/g pork fat (left) 4 g vegetable oil (left)
and serum (right) and serum (right)




Results for Pork Fat (79g)

ThermoFisher » DFS Magnetic Sector equipped with 2 Trace 1300 GCs,
each with SSL injector and DualDataXL module

Chromatogram o Erdry Identifier
@) 3 Tt L T ok = 2 |[AABAL v b X|«waw p DB TCDF
RT: 14.48- 16,48 SM: 5G QRT QMA R1A CAA PCRA
100~ RT: 15.47 NL Entry | Entry QM Retention | QM Area| RM1 Area| Calculated Percent | Det
- 6.90E3 Identifier Time Amount (A) | Recovery (4) | Lin
] 5”05:%_ 1 D 1547| 24106 18626 045 45
807 ks 01 2 PeCOF 1 1801 20286 13242 0.48 48
] MS ICIS 3 PeCOF 2 1870 17158 11892 042 42
60 potk_d 4 HCDF 1 2138 15603 11087 042 21
— ] 5 HxCDF 2 2152 15376 13018 041 20
0] 6 HCDF 4 2207 1398 10300 040 20
E 7 H:CDF 3 2006 13383 10041 040 20
] 8 HpCDF 1 a8 20936 nu 065 32
20 9 HpCDF 2 2564 12214 11844 042 2
1z 180 1487 15.15 1530 1564 4588 16.27 10 [ocDF 23.06 9634 8334 0.51 10
0 1 TCOD 1580 15110 10502 043 43
RT. 15.47 L ;
100+ SRcED 12 PeCDD 1894|4207 29957 154 154
] b= 13 HxCDD 1 220 7802 7150 038 19
v 303.89- 14 H«CDD_2 230] 10130 8429 043 2
@ 303.02 15 HCDD_3 2259 8935 7059 039 20
§ 1 WS ICIS 16 HpCDD 2516] 14054 12941 058 34
g 60 pork_d 17 [ocpp 2787| 23760 22000 152
2 A 18 TCDF13C ISTD. 1546] 106339 33438 195 78
£ 40 19 PeCDF 113CISTD 1799] 90424 63399 203 81
= 1 0 PeCDF 213CISTD 1868| 89042 64207 211 84
= 20 n HxCDF 1 13C I5TD 2137]  177437| 134966 544 87
1_ .- 2 HxCDF_213C ISTD 2151 204443 162970 6.02 96
1z ~ 1515 1612 1635 23 | HxCDF 413CISTD 2206] 178709] 144139 5.72 92
0 ALY L 24 H«CDF_313C I5TD 2205 19| 141333 568 o1
1004 3.23E4 25 HpCDF 113C I5TD 2a28| 167788 154138 548 88
] p!
] miz= 2% OCDF13CISTD 2806 182615 167230 0.07 73
a0 317.02- 1] TCDD 135 ISTD 1580 73790 56281 205 82
b fwg-lgcf‘s 8 PeCDD 13C 18.90 712031 44304 21 89
o~ ‘;Drk ki b3 H«CDD 1 13C ISTD 2219] 115205 87815 537 98
] - 30 HxCDD 2 13C ISTD 2229 118155 90756 6.26 104
] 31 HxCDD 3 13C ISTD 2258| 128122 102678 592 %
40 2 HpCDD_113C ISTD 2516| 101854 96810 5.01 83
4 3 0CDD 13C ISTD 2785 130021 125170 934 75
20] 34 1234-TCDD13CISTD 1554| 46068 123 1.25 100
12 35 HpCDF 213C RS 2563 85071 78891 313 100
@ 1486 1506  15.28 1570 1592 16.08 16.34 - <New>
0 T ‘ T TT . TrT | T l T 1T l rrirprrryprrr|prrr | LI I | &
146 148 150 152 154 155 188 160 162 164
Time (min)
Eatry: TCOF 15 TCOF 13€ 1570 -
Area Height Integra... Ratio Area Ratio Height Ratio Limit B~ o H -I-h 70 'I 'I 07
T T P =) recoveries in itne range (e}
Ratio Mass1  18625.500 5534.655 A 0773 0.813 06545 -  0.8855 b
Fall m 1 . al m 1




Results for Pork Fat (79g)

ThermoFisher
SCIENTIFIC

» DFS Magnetic Sector equipped with 2 Trace 1300 GCs,
each with SSL injector and DualDataXL module

Chromatogram o Erdry Identifies
(0] 38 T vt L TRk & = [[AlA AL v P X W@ DB TCOF
RT: 14.48- 16,48 SM: 5G QRT QMa R1A CAA PCRA
100 RT: 15.47 NL Entry | Entry QM Retention | QM Area| RM1 Area| Calculated Percent | Det
6.90E3 Identifier Time Amount (A) | Recovery (4) | Lin
. AW PO o | 1547 24106 18626 045 45
TC D F 205 91 2 PeCDF 1 18.01 20286 13242 048 48
MS ICIS 3 PeCOF 2 1870 17158 11892 042 42
60 potk_d 4 HxCDF_1 2138 15603 11087 042 2
— 5 +CDF 2 52| 15376 13018 041 20
. 6 HCDF 4 2207 1398 10300 040 20
7 H:CDF 3 2006 13383 10041 0.40 20
8 HpCDF 1 a8 20936 1247 0.65 32
9 HpCDF 2 2564 12214 11844 042 21
TCDD 69 1487 15.15 1530 15.88 Bem 10 [ocoF 806 9694 8384 051 10
— . 11 |TcoD 1580 15110 10502 043 43
2 e 12 PeCDD 1894] 42007 29957 154 154
e 13 HxCDD 1 2220 7802 7150 038 19
303.89- 14 H«CDD_2 230] 10130 8429 043 2
303,82 15 HxCDD_3 22.50 3935 7059 039 20
WS ICIS 16 HpCDD 2516] 14054 12041 058 4
pork_d 17 [ocop 7781 23760 22009 152
18 | TCDF13CISTD 1546| 106389 85438 195 78
19 PeCDF 1 13CISTD 1799] 90424 63399 203 &1
15.69 1595 1601 1607 1617 20 | PeCOF 213CISTD 1868 89042 64207 211 84
= RT 7580 t n HxCDF 1 13C I5TD 2137]  177437| 134966 544 &7
s 2 HxCDF_213C ISTD 2151 204443 162970 6.02 96
1498 1515 16.12 16.35 2 HxCDF_4 13C ISTD 206] 178709 144139 5.72 92
AR IXTS AL 24 H«CDF_313C I5TD 2205 19| 141333 568 91
323E4 25 HpCDF 113C I5TD 2128 167788| 154138 548 88
mikz= % OCDF13CISTD 2806 182615 167230 0.07 73
317.92- 7 TCDD 13S KD 1580 73790 56281 205 82
;g-fés 28 PeCOD 13C 1890 72931 44304 22 89
‘;Drk g b3 H«CDD 1 13C ISTD 2219] 115205 87815 587 08
- 30 HxCDD 2 13C ISTD 2229 118155 30756 6.26 104
3 HxCDD 3 13C ISTD 2258| 128122 102678 592 9
32 HpCDD_113C ISTD 2516| 101854 96810 501 83
3 0CDD 13C ISTD 2785 130021 125170 934 75
34 |1234-TCDD13CISTD 1554 46068 123 1.25 100
; 16.02 16.10 35 HpCDF 213C RS 2563 85071 78891 313 100
[~ ] 1486 1506 1528 1570 1592 16.08 16.34 - <New>
- Trprrryrrrryprrrjprrrprrryprrryrrryrrrrij T &
RIS S0 148 180 132 134 186 188 | 160 182 | 164
| Time (min) ¢
‘(EF‘W."CU 15 TCOF 13€ 15TD
: B B iesin th 70-110%
Matrix effect has been removed properly | USSRV SCEHIUAISIS SIS :
- 0s8ess .
[ozmr m 1 . « m 1




Results for Vegetable Qil (4g)

ThermoFisher
SCIENTIFIC

Chrematogram

[ E WL Ehieh o = |[DNAAL Y ¥ X «e&ww|DE

» DFS Magnetic Sector equipped with 2 Trace 1300 GCs,
each with SSL injector and DualDataXL module

QRT QMa R1A CAL PCRA

Entry | Entry QM Retention | QM Area| RMI1 Area | Calculated Percent| De
Identifier Time Amount ()| Recovery (&) | Li

1 TCDF 1550 1133 564 0.02 2
2 PeCDF_1 1810 322 692] n.d. < 0.02 2
3 PeCDF 2 18.72 269 139] n.d. < 0.01 1
4 HxCDF 1 2143 983 1092 nd. < 003 2
5 HxCDF 2 2156 18 17| nd <000 0
6 HxCDF 4 2213 329 105| n.d. <001 0
7 HxCDF 3 2317 % 55| n.d. <000 0
8 HpCDF 1 2429 8361 931 0.29 14
9 HpCDF 2 25.66 1125 360 n.d. <003 1
10 OCDF 28.00 3743 2811 019 4
11 TCDD 15.80 209 71| n.d. <000 0
12 PeCDD 1896 2203 267 n.d. < 0.06 6
13 HxCDD 1 2222 35 222 n.d. <001 0
14 HxCDD 2 2232 364 352] n.d. <002 1
15 HCDD 3 2258 42 110) nd. <000 0
16 HpCDD 2519 747 2725 015 7
17 0CDD 2788 7946 4671 n.d. <043 ]
18 TCDF13CISTD 1549 97563 80428 1.78 7l
19 PeCDF 1 13CI5TD 18.02 84506 48966 177 Fi!
20 PeCDF 2 13CISTD 18.72 77239 50728 177 i
21 HxCDF_ 113CISTD 2141 165931 129818 486 78
22 HxCDF 213CISTD 2153 189846 149874 526 &4
23 HxCDF 413CISTD 2209 164435 132086 496 79
24 HxCDF_313CISTD 2297 168264 125836 492 79
25 HpCDF 1 13CISTD 2428 150367 140062 4466 75
26 OCDF 13C ISTD 2807 184459 165441 857 69
i) TCDD 135 ISTD 1583 65899 58001 196 8
8 PeCDD13C 1893 61576 40782 194 78
29 HxCDD_113C ISTD 2222| 103029 82170 505 84
30 HxCDD_213C ISTD 2232| 106199 87658 548 a1
31 HCDD_313C ISTD 2261 121622 96306 5.28 88
32 HpCDD_113CISTD 2519 97570 86899 439 13
3 OCDD 13CISTD Z1ET) 134387 120603 849 68
34 1224-TCDD 13C ISTD 1557 47068 20055 125 100
35 HpCDF 213CRS 2566 89387 85328 313 100

ecoveries in the range 70 - 110%

RT: 14.48- 16.48 SM: 5G
RT-15.49 ML
100 29564
1 miz=
7 317.92-
EL
B 317.95
[ b MS (CIS
&0 vegetable_
7 oil_d
40
20}
0:§ 1475 1492 1511 1633 1581 1599 1615  16.37
RT:15.49 ML
100 237E4
] miz=
80— 315.93-
2 i 315.96
& ] MS ICIS
2 60 vegetable_
2 ] ail_d
«C
< ]
2 40-|
s 7
]
x -
20+
1z 1481 15.15 1595 1621  16.40
£ RT 15567 NL:
1007 1.51E4
T miz=
80 327.80-
- 327.93
7 MS ICIS
50 vegetable_
] oil_d
404
20]
J=
-
H@  qq71 1495 15.36 1578 1595 16.11
L e e e BN s e e e e e L e e e
14.6 14.8 15.0 152 15.4 15.6 15.8 16.0 16.2 16.4
Time (min)
Estry TCOF 13C 13TD 15:1234-TCOD 13C BTD -
Area Height Integra.. Ratio Area Ratio Height Ratio Limit B
Quan Mass 97562936 20469087 A =
Ratio Mass1  80427.584 23638.648 A 0824 0.802 0.6545 - 08855
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Results for Vegetable Qil (4g)

!‘}‘ﬁ"E“NOTF ﬁhleg > DFS Magnetic Sector equipped with 2 Trace 1300 GCs,
each with SSL injector and DualDataXL module

Chromatogram n
(] 38 T vt L T hoiok = = WA LSS v P X 4@ » (DY
RT: 14.43- 16.48 SM: 5G QRT|  qma RIA CAA PCRA
100 RT:15.49 ML Entry | Entry QM Retention | QM Area| RMI1 Area| Calculated Percent| De
2954 Identifier Time Amount ()| Recovery (&) | Li
0 ?1:?92_ 1 TCDF 1550 1133 954 0.02 2
R17.05 2 PeCDF 1 1810 a2 692| n <002 2
—_— MS ICIS 3 PeCDF 2 18.72 269 139| n.d. <001 1
60 wvegetable_ 4 HxCDF 1 2143 983 1092| n.d. <003 2
oil_d 5 HxCDF 2 2156 78 17| nd. <000 0
100- FnL 104y 6 HxCDF 4 2213 39 105) nd. <001 0
. 7 HxCDF 3 2317 39 55| n.d.<0.00 0
. TC D F 3 HpCDF1 2429 8361 9321 029 1
20— ] HpCDF 2 2566 1125 3%60] nd. <003 1
- 10 [OocCDF 28.00 43 2811 019 1
: ] 3C 75 1492 15.11 16.32 1581 1598 16.15 18.37 . '11 TCDD 1580 200 71| nd. <000 0
80- (et s |22 [pecoD 1896 2003 267 n.d. <006 6
- me= 13 | HxCDD1 222 5 222] nd. <001 0
315.03- 14 [ HxCDD2 2232 354 352] nd. <002 1
40- 315.96 15 | DD 3 258 7] 110]_nd. <000 0
- WS ICIS 16 HpCDD 2519 47 2725 015 7
20- ‘(’;?I‘sz'e— 17 0CDD 27.88 7946 4671] nd. <043 g
- - JTIl TCDF13CISTD 1549 97563 80428 178 71
7 1572 19 PeCDF 1 13CISTD 18.02 84506 45966 177 7l
0 20 PeCDF 2 13CISTD 1872 77239 50728 177 71l
100- RT:15.49 21 | HxCDF 113C15TD 2141| 16931 120818 436 78
b 22 HxCDF 213CISTD 2153 139846 149874 5.26 84
3 1481 15.15 15.95 1621  16.40 3 HxCDF 413C ISTD 2209| 164435 132086 496 7
80~ BT e e N 24 HxCDF 313C ISTD 2297| 168264] 125896 492 ]
i 1.51E4 25 HpCDF 1 13CISTD 2428 150367 140062 466 75
miz= % | OCDF13CISTD 2807]  1s4a50] 165441 857 60
60- 327 90- 71 | TcDD13SISTD 1583| 65899 58001 196 7
- 5‘257-'%3'8 F] PeCDD13C 1803 61976 40782 194 78
40— vessiable |2 HeCDD113CISTD 22| 103020 82170 5.05 84
: oitd |30 |HxCDD 213CISTD 232| 106199 87650 548 a1
] - 31 | HxCDD 313CISTD 261 1271622 96306 528 83
20- 32 [HpCDD113CISTD 2519]  9is10 86899 139 73
. 33 [ 0CDDI3CISTD 2787]  134387] 120603 549 68
- 1573 15 34 [1234-TCDD13CISTD 1557] 47068 20055 125 100
0 35 | HpCDF 213CRS 2566| 39287 85328 313 100
- p—ri 1495 15.36 1578 1595 16.11 - lews>
b T e
146 148 150 152 154 156 158 160 162 164
h 4 Time (min)
: iesin th 70 -110%
Matrix effect has been removed properly APCOVErEs In he range °
‘:
Ratio Mass1 80427584 23638.648 A 0824 0.802 06545 - 0.8855 -




Take Home Message #1

Low/(er) solvent consumption

110 mL / 20 min for low fat samples

350 mL / 49 min for high fat samples

DCM-free sample preparation approach

Universal mini-column set-up for all samples

High quality extract standards maintained




ll. GC-IDHRMS



Features of Our Routine Method: MO- and I-PCBs

Column: HT-8 (25 m x 0.22 mm ID x 0.25 pm film thickness, SGE)
> Total Run Time: 25 min

Wait Time: 7 min

Measuring Time: 18 min

CealiburdateDONL_0ZFT_DOOL,_GC1_C51_01 raw . | | Bt Time

o £ 0 & W B M %/ W 3 40 45 s 8 60 1 Mo
SENLES TR LES o Sop [FE .EEE

B0 Imect

n\w _ 1 1 d

Wait time MID

/min || = 18min |

/]

£ 0 &5 1w 1 20 B W 3B 0 45 HH 5B 6 6 M W B %% 0 %5 00

€ ealiber'dats DONL_02D0NL_GC2 €S2 03_1807 15163551 raw

-5 a 5 10 15 X = i B 40 45 &0 L3 ED
100 SETOFS oFs

5 i 5 10 LT 1| i 1} B 40 45 50 B85 B0 E5 m wm & B 90 % 100

s | [ vissoTme g [0 | min [ Pustimencz s me
PrapRunTere A5 E{l} min  IsdenmTise DFS fpan man A




Features of our Routine Method: PCDD/Fs and co-PCBs

Column: DB-5ms ultra inert (60 m x 0.25 mm x 0.25 ym, Agilent)

> Total Run Time: 56.3 min
Wait Time: 20.0 min
Measuring Time: 36.3 min

CXealiburidatsDONL_0ZFT_DONL_GC1_CS1_01 raw W | | et ime
5 a & 1] 18 ] 2 k1] k'] 40 45 50 55 ) 1 Sepn OFS 1]

€ ealiber'dats DONL_02D0NL_GC2 €S2 03_1807 15163551 raw
5 0 5 W 15 W ¥ ®M B 40 45 80 55 &

100 TS oF
80| yect 1 TI
£ PregRun I
0 l Waittime | MID !
30 ] 20min 36,3min

i

5 i 5 10 LT 1| i 1} B 40 45 50 B85 B0 E5 m wm & B 90 % 100

» .Iﬂﬂ'ﬂm 250 min Funtime GC2 |5£54 e
PrapRunTere A5 E{l} min  IsdenmTise DFS fpan man A




Features of our Routine Method: PCDD/Fs and all PCBs

1 complete sample, PCDD/Fs and co-, MO- and |-PCBs
» Total Run Time (56.3 + 25 min) = 81.3 min

CXealiburidats\DONL_0ZFT_DONL_GC1_CS1_01 raw
5 a & 1] 18 ] 2 k1] k'] 40 45 50 B& 1]

1 sample / 81.3 min

w 1% 20 B M 3/ #0 45 B0 55 60 65 m wm @ 85 80 % 100

C\ealiber'dats\ DOOL_0DONL_GC2_C52_03_160T16163551 row

k) a 5 10 15 20 = k1] B 40 45 &0 L3 ED
SETOFS oFs

5 i 5

PrapfunTens =5 I.E ol fran

10 LT 1] i 1} B 40 45 50 B85 B0 E5 m wm & B 90 % 100

IrdenmTesa DFS [0 30 rran

» | [ revissionTime Mz [570 | min [ Rustmesicz [s5
T Advanced




DualData XL Productivity Increase

DFS Magnetic Sector equipped with 2 Trace 1300
GCs, each with SSL injector and DualDataXL
module

» Start/Acquisition time are synchronized so that wait time is saved
» Productivity increase depends on the methods (30% in our case)

CiXcalibur'dataicali_6_PCB.raw o | ‘ Evert Time
2 0 2 4 3 $ 1 12 4 16 18 20 22 24 2% 28 30 3 N sartors |73
I Star!DFr ‘ ‘ ‘ ‘ Stop DFS |2 Wsopors (244
80
Frepfin 28 |
l Wait time Wait time = SAVED
40 . i |
7 min ' 7 min
20— ! ‘ I - |1
m
2 0 2 4 5 w0 4 4 46 48

C:Wealiburidata\FMS mini columns\Evaporation tests\Evap_test_2-4ml_55C_dicx raw No. | ‘ Event .Tme
2 0 2 4 3 8 10 12 1% 16 18 20 22 24 26 28 30 32 I Start DFS 10
100 fari 7S \ E=T
0 Wait time = SAVED
2] I — 20 min
2 0 2 4 6 3 10 46 48

PN . AcquisitionTime MID2 |13.00 min . Runtime GC2  [25.00 min
PrepRunTime AS  |.2,00 min  InterimTime DFS [p 30 min I~ Advanced

Get Times from MID and GC | Send Evenlist 0 GC_| undo |




lll. ‘Fast’ GC-IDHRMS



Fast GC Alternative Approach

DFS Magnetic Sector, 2 Trace 1300 GCs, each with SSL
injector and shorter columns, smaller ID and film thickness

» NO DualDataXL module but it might be used
(better peak shape without)

Rate (°C/min) Temp (°C) Hold time (min)

PCDD/Fs and co-PCB fraction

Column: Rix-5 (20 m x 0.18 mm x 0.20 um, Restek) Inificl 120 13
1 60 225 28
. . 2 20 232 1.6
RESTEK Flow 1T mL/min

3 30 245 0.8

\ Injection volume 0.70 mL
\ 4 2.5 253 0
N > Total Run Time: 17 min 5 0 083 s

Column: HT8 (10 m x 0.10 mm x 0.10 um, SGE)

Initial 60 0.35
1 45 200 0
Flow 0.45 mL/min
<SGE o / 2 5 215 0
Injection volume 0.4 mL 3 7 035 0
» Total Run Time: 11.5 min 4 20 255 0
54% time saving 5 40 300 0




Fast GC — Ms Parameters

> High acquisition frequency to have min 10 scans/chromatographic peak

PCDD/Fs and co-PCBs - Tetra-congeners window MO- and I-PCBs - Tefra-congeners window

« Cycle=0.42sec « Cycle=0.15sec
« TCDD/TCDF (Quant/Qual) dwell time = 60 msec +« Dwell time (natives and labelled) = 12 msec
1 — *
« PCB 126 (Quant/Qual) dwell time = 15 msec
13C labelled ISTDs (Q t)dwell fi =10 o
« 13Clabelle s (Quant)dwell time = 10 msec
MID Dialeg - File: Ch_dioxins&coplanars_NewCaliCurve_FastGC_Rex-5-FINAL 6w.mid === MID Dialog - File: Ch_PCB_HTS-10m010010_4w.mid ===
File  QOptions File  QOptions
Run Settings Run Settings
Display File | C:\XcaliburdatabFAST GCACal_diow\Ritw-5-20m018mm020umtnew Include Reference: [ Display File | C:\XcaliburidatabFasT Include Reference: [
100 s it 148 14IES 100 e 5.39E4
= 20- 13,96 1542 = 20- 22
o 510 553 616 ]JL 163 54D F\ .65 10,13 055 M‘_/Mgssﬁsa 14,09 Mjl\ 1565 1625 o 458 477 | 535 569 susll ﬂs,sz 110 TH 781
P i : ] H T : 1 7 ] o I & & " i . T S L A
Time i) Time i)
j| Wat | sectont | sectonz | Sectionz | Sectons | Secton5 | Sectiont || j j| Wai [ IRH | Section 2 | sectnz | Section ¢ || j
MID Settings Segment Settings MID Settings Segment Settings
Methade: Ch_dinsinscoplanars_NewCal Times Methode: Ch_PCB_HTB-10m010010_d¢ Times

o 7 3 Startfmink [830 =] Endiminy 500 = WMeasure [min}. |1.70 E Cycke sech [042 = o ,ﬁ = Startfmink [£30 =] Endimin} 550 = WMeasure [min}. [2.20 E Cycle[sec) [075 =]
Acquire Tme [min, [1680 = Acquire Tme [min, [1100 =

Section 2 Lic Mass Gr | int | Time[ms] Compound Comment -~ Section 2 Lic Mass Gr | int | Time[ms] Compound Comment -~
MID Mods : [Lock -] 1 30380108 | 1 1 60 TCDF RM1 MID Mods : [Lock =] 1 Lock 26498980 | 1 7 1
2 30589813 | 1 1 60 TCOF Q@ 2 289.92181 1 1 12 TeCB RN1 52- 80
Data Type : [Contod =] L Data Type: [Contod =] < L
3 Lock 313.98388 1 11 5 E 3 291.91886 1 1 12 TeCB Q 3
4 317.93838 | 1 5 10 13 CTCOF @ 4 30385812 | 1 1 12 13C TeCB O
widh Tst Lack [amu |020 = 5 319.80655 | 1 1 60 TCOD RUT widh Tst Lack [amu |20 = 5 32587989 | 1 1 12 PeCB Q
6 321.88371 1 1 60 TCOD @ —= = 6 32787694 | 1 1 12 PeCB RHT
Swesp Pesk Wicth: 300 =7 7 2388288 | 1 4 15 PCB 128 RI1 Suisep Peak width - = 7 sa7.e20E | 1 1 2 13C PeCB
Offset 4] 20 =] 8 325.87989 1 4 5 PCB 1260 Offset (W] 20 = 8 cali 353.98017 1 7 1
] = 3 33393384 | 1 5 10 13CTCOD Q ] = 3 0.00000 0 0 0
Measure/Lock Fiatio = o e o T3 Pee 128 Measure/Lock Fiatio = o s T o 1 o P
Magretic: Delay [ms]: |E” j L] Cali 363.98070 1 M 5 Magretic: Delay [ms]: |EU j 11 0.00000 0 0 0
3 n 12 0.00000 0 0 0 3 n 12 0.00000 0 0 0
Electric Delay [ms] = = PY— 5 . 5 Electric Delay [ms] = = PY— 5 . 5
14 0.00000 0 0 0 14 0.00000 0 0 0
15 0.00000 0 0 0 15 0.00000 0 0 0
16 0.00000 0 0 0 - 16 0.00000 0 0 0 -

Close Help Close Help

* Concentration 10 times higher than TCDD in our lowest cali point
**No Qual ion acquired, concentration 50 times higher than TCDD in our lowest cali point




Fast GC - MS Parameters

> High acquisition frequency to have min 10 scans/chromatographic peak

FAST GC - TCDD

« Cycle=0.42sec
« Dwell time = 60 msec
« Peak width (base) =7 sec

REGULAR GC - TCDD

« Cycle=0.80sec
« Dwell time =75 msec
+ Peak width (base) = 14 sec

42172017 11:24:29 AM Si_diox_Benjalled_1_ZuLinject 107612018 11:27:00 AW
i cali cunve
RT:7.34-7.71 SW: 9G © RT: 21.36-21.89 SH: 96
7.50 NL: 2157 L
100 = B.95E2 1007 2159 3.19E2
] miz= ] miz=
] 2156
a0 o 3217037 90 3217937
E 751 321.9937 q 2150 3219037 WS
] ] call_diox_Ben
cali_diox_1 80 JjaMod_1_2uLi
| bis2 ] 2155 nject
70
o 752 ]
B 2162
60
W 21.53
& 7.53 8 _1
e 2 50
748 ]
] 21,62
753 40 2152
747 30
] 7.54 E 281 zLes
20 7.46 204
] 1 756 1 2149 21.66
] 7.46 - ] 2148 2171 2172 2175
] 4 2144 71 ah
3 756 780 761 762 10 ‘ ‘ ‘ S 2176 2130
10; = o e — 21.84
] 7.44”*‘5 L w1 | Lo e e "
A 2159
NL: —
100 0 301E2 g Al potE
751 ] miz=
. iz ] 21,60 310.7966-
90 3197966 o 319.9966 MS
,aﬂsg 9968 ] 158 cali_diox_Ben
cal 804 jaMod_1_2uLi
80 74 751 DE“IS_ZH‘DU B nject
_ ] 2162
70 7D*:
| 2155
60
60 ]
A 752 1
o] 21,63
50
747 3 2153
0 b a0
7.5 ] 21.64
304
30 7.46 E 2152
] 21.66
. 753 20 T
746 ] 2151
7.54 ]
745 s o] 49
¢ {2138 2141 2142 ° 2188 4
10 744 | ““7',57 758 760 E e et ! T 7 T
N e e o e o LI e B e e o e e e e e e e e LA B B s e 214 215 218
7.35 7.40 7.45 7.50 7.55 7.60 7.65 7.70 Time (min)
Time (min)




Fast GC - Target for Chromatographic Resolution

> PCDD/Fs and co-PCB fraction possible interferences:

1. BC,, Furans labelled ISTD & native Dioxins

3179384

T z15.0412

Relative Abundanee
m
o
|

3198960

319R355

320.8995

3218972

321|p326

2222222

TCDD

13C,, TCDF

323.8911

Simulated mass spectra at R: 10000 Res Pwr @FWHM

Relative Abundance

a*n
L e B IS St s S S B s s e |
319.8 3200

31993

50:1*

32090
L

WHMJ® IMd S8 00001 -d

321,93 321.93

* ratio 13C,, TCDF : TCDD in our first calibration point



Fast GC - Target for Chromatographic Resolution

> PCDD/Fs and co-PCB fraction possible interferences:
1. BC,, Furans labelled ISTD & native Dioxins

Chromatograms

C:Xcalibun..\cali_diox 2 412002017 7:4434 P
ac_2

RT. 6.99-7.81
720 e
L
90 miz=
22222222
803 E L G179s4
s
: 13C.. TCDF
w —
L 60 12
3]
= 50
8
= 40
30
20
10
749 K
miz

—— TCDD

13, TCDD

* ratio 13C,, TCDF : TCDD in our first calibration point



Fast GC - Target for Chromatographic Resolution

> PCDD/Fs and co-PCB fraction possible interferences:
1. BC,, Furans labelled ISTD & native Dioxins
2. <25% overlapping between Hexa Furans*

RT: 11.00-1251 ]

1120 L
13C,, HXCDFs
J miz=
90 12 385.8104-

] 385.9104
] HxCDDs
80— cali_4_test
] 11.69 Bis
704
s 3 o
2 604
5 80
-
ER
2 50] 1232
H
=
]
G 407
o
204 ~ .
; 7 > | <25% overlapping
20
13 1179 12.42
0 1181 hL:
3.17E2
miz=
380.7651-
380 8651
s
cali_d4_tesi
BIS
=
g
@
[&]
o
1104 1108 193 q118 2 gy 1135 1133 1145 1152 i =L 1246 4
T T T
123 12.4 125

* Commission Regulation (EU) No 589/2014



Fast GC - Target for Chromatographic Resolution

> PCDD/Fs and co-PCB fraction possible interferences:
1. BC,, Furans labelled ISTD & native Dioxins
2. <25% overlapping between Hexa Furans*
3. PCDD/Fs and co-PCBs

RT: 8.78-0.66 $
8.02 NL
1007 gz 4.00E4
] miz=
80 1 B51.8818-
: —__13C,, PeCDFs
i S
8 80 cali_diox_¢
<
g 404
20
552 NL
1007 4503
] miz=
80 3558363
] 3558719
] S
o 6o cali_diox_«
% .
&
o PeCDD Quant ion
20
9.58
250 NL
1003 1.68E4
] miz=
20 367.8750
1 367.912
2 o] S
g 607 . cali_diox_«
g _diox_-
) PeCDD Qual ion
S 40
20
945 NL.
100 39784
] miz=
» 80 350.5220-
z 3508589
S 7 Ms
PCB 169
< 7
£ 40
=
3
* 20 E
——T
8.80 8.85 290 .95 2.00 .05 a.10 0.15 0.20 9.25 930 0.35 0.40 0.45 250 955 9.60 065
Time (min)

* Commission Regulation (EU) No 589/2014



Fast GC - Target for Chromatographic Resolution

> PCDD/Fs and co-PCB fraction possible interferences:
1. BC,, Furans labelled ISTD & native Dioxins
2. 25 % overlapping between Hexa Furans (point 6.3 REGULATION (EU) No 589/2014)
3. PCDD/Fs and co-PCBs

RT:713-775 154

7.19 NL
100 8.01E4
miz=
80 317.9225-
13C TCDF 317.9543
w N Ms
8 60 12 cali_diox_4
e
(o]
S 40
20
7.24
0
748 NL
100 9.87E3
miz=
80 3218776
321.9008
s
o B0 cali_diox_4
8 0
——— TCDD Quant ion
20
754
0
747 NL
1007 6.09E4
] miz=
20 3329171
] 3339505
] 7.40
a ] Ms
g = 13C,, TCDD
e 12
5]
o 40
20
] 7.54
o]
100 es
80
2 ]
o o
2 604
577
27 PCB 126
£ 404
I
2 1
20 8] |
0 T T T T T T T 1 |
745 7.20 7.25 730 735 7.40 7.45 750 7.55 7.60 765 7.70 7.5
Time (min)

* ratio 13C,, TCDF : TCDD in our first calibration point



Fast GC - Target for Chromatographic Resolution

» MO- and I-PCBs fraction possible interferences*:
1. PCB31 and 28

miz=
55555555
5555555

TriCBs
—  13C,,PCB 28

* Real sample of butter, processed in our routine lab



Fast GC - Target for Chromatographic Resolution

» MO- and I-PCBs fraction possible interferences*:
1. PCB31 and 28

2. PCB123and 118

C.Wcalibur\.. \method PCBslfat_final 2/14/2017 10:24:27 AM

RT:5.39-895 g
630 NL:
. 7.96 5.20E4
PentaCBs Quant ion
325.8636-
325.8962
WS fat_fina
748
8.60
7.88
ag2 484
708 7.07
460 54 602 690 g4 7857 811
428 439 449 pog 514 528 537 Tis 561 sg5 590 675 820 700 723 736 761 775 801 goo
678 685591 734 742 746 3 750 761 775 T 821 829831534 g45 853 865 867 g74 g8 OX
530 L
30264
° miz=
—_— Fenia S Qualion 2
327.8933
387 WS fat_fina
2 729 747
H
=
2
k] 452 464
K] 7.06 7.07
600
414 430 440 6.98 502 53 542 o 501 o 589 608 671 gog 694 707 723 720 T 774 784 7oz Lgb
660 679 686 738 7.46 7.49 759 770 774 783 818 831 838 845 8.49 8686 874 879 883 =
661 e
613  g20 i
746 iz
350 837.9033-
13C., PentaCBs o
‘I 2 WS fat_fina
386
652
378 395 403 418 428 432 442 455 463 471 483 490 507 516 534 541 553 550 569 584 597 605 57129 676 693 707 720 725 37552'5 764 777 787 808
647 657 662 672 678 6.81 687 6. 7.07 711 717 721 730 735 745 749 755 758 764 772 7.79 783 819 821 830 333 845 847 100 868 875 g1 892
L e e B 0 e B L e e
64 65 66 67 6.8 6.9 7.0 74 7 7 75 7.6 7.7 78 79 8.0 81 82 83 8.4 85 8.6 87 88 89
Time (min)

* Real sample of butter, processed in our routine lab



Fast GC - Target for Chromatographic Resolution

» MO- and I-PCBs fraction possible interferences*:
1. PCB31 and?28
2. PCB123and 118
3. PCB 163 and 138, PCB 156 and 157

CWcalioun.\method PCBsVal_final 21412017 10:24.27 AM
RT. 8.80-9.12 §
N
zzzzz
] miz=
q 350.3409
4 AN | A 3603400
20— P‘ B 1 63 WS fat_fin
] 799
15 887
HxCB Quant ion
—
98
831 839
842
904 808 9.10
N
25 221E
20
1= 798
b 887
10
51
78
Jas0
0
25
20
154
10
5
705
885
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
8.80 882 284 286 8.8 8.90 8.92

* Real sample of butter, processed in our routine lab



Fast GC - Target for Chromatographic Resolution

» MO- and I-PCBs fraction possible interferences*:
1. PCB31 and?28
2. PCB123and 118
3. PCB 163 and 138, PCB 156 and 157

8.93

Relative Abundance

798 923

C:Wcalioun..\method PCEs'fat_final 21412017 10:24:27 AM
RT 815-1050 @

691 .

8.29 4
HxCB Quant ion PCB 156 PCB 157
90 1043 359.3409-

1018 1065 360 3409
80 952 1029 WS fat_fina
70 e 972
60
50
40
30
20 799 924 1073
57 701 737 764 887 820 1033 4pgg
10 822 704 726 743 756 777 783 gog D27 839 844 849 853 g57 882 304 912 958 933 985 976 983 1000 1018 1024 g
834 535 gag B854 357 g 868 BT5 pyg =, 002 008 0.1 920 925 939 937 943 952 979 984 991 098 10.05 10.08 A3
v & L

8.29 33084
100 . i
» H CB Q I 361.2380-

xCBs Qual ion s
80 952 1085 WS fat_fina

Time (min)

927
705 711 733 57351 746 754 785 776 7g2 88T :20 824 gas 846 go0 gEO 883 889 904 911 957 ggo 962 979 993 999 1014 1029 1093
. 8.37 840 852 8.50 8.63 869 875 g73 22800 905 919 926 930 937 040 948 951 . 977 985 g3 996 1003 1011 1043
1064 NL:
2.01E4
100 o 10.29 o
” H CB 950 3713812
C12 X S 971 3723812
&0 M3 fat_fina
70
80
50
690
40 829 809
30 202
20 g
10 630 698 705 716 735 741 760 774 785 795 816 826 840 845 855 872 884 891 004 923 932 954 973 985 997 1013 1033 1077 1087
823 833 .37 843 853 B56 866 874 880 8.85 896 902 9.09 9.18 9.23 932 938 941 948 957 9.62 978 983 989 9.95 1003 1013 10.35 1040
I B o e e L LA o o i o o e e L L o e B L L e o e e e L B e e LA i
8.2 83 8.4 85 8.6 8.7 8.8 8.9 9.0 91 9.2 93 9.4 95 9 97 9.8 29 10.0 101 102 103 10.4

* Real sample of butter, processed in our routine lab



Fast GC - Sensitivity Increase

» Peak squeezing leads to significant sensitivity increase (~70%)

FAST GC REGULAR GC
S/N=1371/1 pg on column S/N=810/1 pg on column

cali_diox 4.raw =1 =R [ Cali =N
C-\Xcalibur\.. \cali_diox_4 6/4/2016 5:22:21 AM
c_2 sloution injecte:
RT:7.33-764 SM: 0G @ RT: 1751-17.92 SW: 8 @
RT.7.49 NL: RT.17.70 HL
AA 25465 8.00E3 A 65511 1.35E4
SN: 960 miz= _ SN: 1620 niz=
TCDD = AA 25465 0.7pgon . | =3 AA 65511 2pgon
3219937 E 321.9937
Quant i = S/N960 column =) "1 S/N 1620 I
cali_diox_4 1 Sali_dioxins
udant ion w o] column =
70 70
60 60
w w
S 50 S sp
- F
40 40
30 30
20 20
10 10
RT. 7.49 e RT-17.70 L
Ak 19454 5.30E3 A 51582 1.08E4
SN: 927 miz= _ SN: 1501 miz=
00 319.7956- 1003 319.7966-
319.9956 q 319.9956
90 WS ICIS 90 s ICIs
cali_diox_4 E Cali_dioxins
a0 80 _news
70 704
TCDD )
50 504
. ]
Qual ion o
a0 20
20 20
10 109 [
..........................................................
735 7.40 7.45 7.50 7.55 7.60 17.55 17.60 17.65 17.70 17.75 17.80 17.85 17.90
Time (min) Time (min)




Fast GC - Sensitivity Increase

» Peak squeezing leads to significant sensitivity increase (~70%)

Our first calibration point (0.05 pg/uL TCDD) diluted 1 to 4 - 0.0125 pg/uL TCDD

Fast GC analysis, 1.5 yL injected

. AA 320 i 0.019 pg -
TCDD S/N 202 Y T oncolumn
Quant ion // \\
EE \
: y \
// A\ |

13C,, TCDD




Fast GC - Method Validation (ongoing...)

> 6 points calibration curve has been injected and RRF RSD is < 15%

O V|00 N/~ 0NN

N O~ NN =

for all the PCDD/Fs and PCBs.

Cmp name

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF
2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
0CDD

RRF average

1.23
1.23
1.25
1.22
1.24
1.24
1.16
1.07
1.09
1.07
1.37
1.38
1.24
1.23

1.2
1.29
1.36

STD

0.04
0.08
0.06
0.04
0.06
0.06
0.04
0.05
0.05
0.04

0.1
0.08
0.08
0.09
0.12
0.13
0.09

RSD %

3.26
6.57
4.85
3.3
4.48
4.74
3.59
4.51
5.02
3.91
7.5
5.74
6.63
7.57
9.8
10.42
6.72

O V|00 N|/ov oA —-

AT N =

Cmp name

PCB 28

PCB 52

PCB 101
PCB 123
PCB 118
PCB 114
PCB 153
PCB 105
PCB 138
PCB 167
PCB 156
PCB 157
PCB 180
PCB 189

RRF average

1.01
1.33
1.23
1.13
1.19
1.18

1.3
1.14
1.18
1.19
1.15

1.1
1.11
1.18

STD

0.02
0.09
0.07
0.03
0.02
0.03
0.02
0.02
0.03
0.02
0.02
0.02
0.05
0.04

RSD %

1.61

6.5
5.51
2.71
1.75

2.3
1.25
1.79
2.84
1.75

1.9
1.99
4.53
3.59




Take Home Message #2

« 70% time saving on PCDD/F measurements (17 min)
« 54% time saving on PCB measurements (11,5 min)
« Dual-Data possibly to be added...

* Maqjor co-elution concerns under control

T0RE
TWWEEM?

- To be fully validated...




