Dual channel chromatography
for positive and negative mode
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LC-MS analysis of pesticide residues

A typical LC-MS method:
e Column length 100 mm

* Particle size 2-3 um

* Flow rate 300-400 pL/min

* Analysis time (gradient + column equilibration) 15-20 min
 Number of pesticides 150 — 400 (300 — 800 transitions)
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How to decrease the analysis time?

* Shorter column, steeper gradient, higher flow:

 Compromised separation
* More coeluting pesticides
e Shorter dwell times -> lower sensitivity

* Longer duty cycle -> Less data points per chromatographic peak -> worse peak area reproducibility
 Common transitions

* Possible cross-talk

* More coeluting matrix (especially in “dirty matrices”)
* Higher matrix effects -> lower sensitivity
* Possible interferences
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Another option to decrease the analysis time?

First analyte
Last analyte

100

80

60

[aa]
x
i/
| s

MS is idle MS is idle

Retention time [min] Y

Analysis time can be decreased by the application of multi-channel chromatography
and reduction of the idle time of the mass spectrometer




Hardware
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How does a dual-channel system work?
Elution Column re-equilibration
Two columns are operated in
First analyte retention time Last analyte retention time parallel. Then, consecutive
injections are partially
overlapped and synchronised in
the way that the first analyte
from the second column elutes
just after the elution of the last
Pump 1/Column 1 - T — _ analyte from the first column.
Pump 2/Column 2 el
Pump 1/Column 1 | B |

- to waste to MS
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Chromatographic output from a dual-channel system

Channel 1

Channel 2

Channel 1

. [ \\
11 12 1

Datafile 1 Datafile 2 Datafile 3
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" Schematic of the Dual Channel Configuration

Autosampler

Injection
valve 1

Injection
valve 2
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Transcend Duo LX-2 — channel selector

By-pass
[by-pass/inline]

Selector

[1/2]

»

Column 2 >

waste
waste







Software




EURL- FV

ria MX

A Aria MX Direct Contral — m| s
Systems Detector Tools Samples  Help

| rodausanger | A el

AutoSampler 1 , Aut

Channel 1

159 bar

Chan Status READY
Chan Status READY
Detector Bypassed




Method setup is very easy.
The user has to specify only
the retention time when the
acquisition should start and
how long it should take.
Other parameters are the
same as in a single-channel
system.

Aria MX Method setup

| Edit Tools

LC Method

i Autosampler
¢ | TCC

E Comment

SR S 3 SIS s Total Method Duration  17.10° min
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Method setup

Global Parameters Scan Parameters Summary

TSQ Altis

Method Editor

Method Timeline Experiment ESICNEIRY

Method Duration (min)

‘ 10.45 ‘

[-YaXao]

Experiment # 1

SRM Table AnSg | DELETES G | IMPORT% | EXPOKT‘
Compound =« | Retention Time [min) RT Window [min]) Folarity Precursor (m/z) Product (m/z) Collision Energy (V) Min Dwell Time (ms) RF Lens V) -
1 24D 4.65 0.5 Megative 218,962 125 27.4 36
2 24D 4.65 0.5 Megative | 218,962 160,953 12.24 36
Properties

Properties of the method

4 Global Settings
User Role Standard
Use lock masse: off

Experiments -
4 Time

General x J Method duration 10.55 min

o FulMS .

-

o sIM
@ PamM Properties of Full MS
4 General
S20Full MS - AIF m Polarity positive
@20 Full MS - vDIA dd-mMs2 —
a Full MS
@ AF Resolution 70,000

Scan range 100 to 1000 m/z
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Aria MX Logic Settings

' Logic Settings >
@ *F1 or button for Help Logic Options
Allaw Cross-5eq Optimization
ByPass Override Paced
Timing Parameters [] strictly Ordered
OT Reset Delay 0 g [] Sequential
Method Change Delay 0 . Wait on DT Ready
OT Allowance 0 | [ Always
LC Allowance 2 5 Method Changed
AS Failsafe 10 min On AS Error
LC Timeout 20 min U Delete Sample & Continue
[ ]Pump FailSafe Override Skip Sample & Continue
Optimize AS Methods []Step Logic
Apply Defaults Cancel




EURL- FV
| <

Sequence setup

File Hame Path Inst Meth Position | Inj Yol ChannelSelect
Dwte_c1_03 C:Ycaliburtdatah 20200143000 _multiplexing_100r C:ATraceFinderD ata\ nstrumentiethods iz ulpls_100mm_wDla, F:41 10.00
Dvte_c2 03 C:vAcaliburydatah 202001453007 _rultiplexing_100r C:4T raceFinderD ata' nstrumenthd ethods\ anguizk® — DA, F:41 10.00
Tomate_100mm_c1_5pphb C:vcaliburdatah 202001453007 _rultiplesing_100r C:4TraceFinderD atab nztrumenttd ethodz\W angquish M ulpls_100mmm_ F:B1 10.00
Tomate_100mm_c2_5pphb C:vcaliburdatah 202001453007 _pultipleing_100r C:5T raceFinderD atab nztrumenttd ethods W angquisk Mulpls_100mmmm_wD1A, B1 10.00
Tomate_100mm_c1_10pph C:hcalibursdatah 202001453007 _ultiplexing_100r C:4TraceFinderD atab nstrumentid ethods W anquisk Mulpls_100mmmm_wD1& : .00
Tomate_100mm_c2_10pph C:hecalibursdatah2020_ 01453007 _rultiplexing_100r C:4TraceFinderD atab nstrumenttd ethods W anquiskhMulpl_100rmrm_wD1A, alll
Tomate_100mm_c1_50ppb C:Ycalburtdatah 20200143007 _multiplesing_100r C:ATraceFinderD ata'l nstrumentt ethods' anguishhbulpl_100mm_wDIA R:EB3 10.00
Tomate_100mm_c2_50ppb C:Ycalburtdatah 20200143007 _multiplesing_100r C:ATraceFinderD ata'l nstrumentt ethods' anguishhbulpls_100mm_wDlA R:EB3 10.00
Tomate_100mm_c1_100ppb C:Ycaliburtdatah 20200143000 _multiplexing_100r C:ATraceFinderD ata\ nstrumenti ethods'Y anguishsbulpls_100mm_wDlA F:EB4 10.00
Tomate_100mm_c2_100pph C:vicaliburdatah2020_ 0143007 _rultiplesing_100r C:4T raceFinderD atabl nstrumenttd ethods W anquiskMulpls_100mmmm_D1A R:B4 10.00
Tomate_100mm_c1_500pph C:vcalibursdatah 202001453007 _pultiplexing_100r C:5T raceFinderD atab nztrumenttd ethods W angquisk Mulpls_100mmmm_wD1A R:B5 10.00

Tomate_100mm_c2_500pph C:vcaliburdatah 202001453007 _pultipleing_100r C:5T raceFinderD atab nztrumenttd ethods W angquisk Mulpls_100mmmm_wD1A, R:B5 10.00
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Evaluation of 100 mm columns
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Time segments in dual-channel chromatography

elution reequlibration

TSQ Altis

methamidophos pyridalyl Column length 100 mm

t T T T T T T T T T T T T T T T T
0 1 2 3 a 5 6 7 8 9 10 11 12 13 14 15 16

mmmmmmmm

Channel 2 | I 00
Channel 1 Il e
- to waste . : :
Total time in a single-channel system: 17 min

- to MS (acquisition time 10.45 min) (+ 1 minute for needle wash, sample aspiration, etc.)
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Improved sample throughput using a 100 mm column

24 hours

135

140
120

[EEY
A O 00 O
o O O o

Number of injections

N
o

o

single channel dual channel
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Retention time in multi-channel chromatography

Acephate analysed with a single-channel system
Absolute retention time 3.22 min
Sample injection marks the retention time 0.0 min.

Acephate analysed with a multi-channel system
Relative retention time 0.61 min
Data window beginning marks the retention time 0.0 min.

In the multi-channel analysis
the data window starts here

.......................................................................
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| Retention time stability

(methamidophos)

Methamidophos

SC-J 0.5 solvent tomato zucchini pear orange solvent

04 |°

o

E 0.3 o00 o‘o‘.‘“‘.o‘“".‘ooooooo.“‘“"oo".ooooo.ooo‘.oo.‘oo..oo.ooo‘oo"o‘oo‘o......'o.ooo.“'o'..‘....o‘.“‘o.“.“.o...
o Y

o

= 0.2

2

© 0.1

o 0 20 40 60 80 100 120

Injection number

The red lines mark £ 0.1 min

120 injections alternating on column 1 & column 2
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Retention time stability

(demeton-S-methyl sulphone)

Demeton-S-Methyl-Sulphone

o
~

e 1 solvent tomato zucchini pear orange solvent
] ®

< 0.9

= ° °

GCJ 0e®® .ooooo.'oo...qoo..oooo.o.'oooooooobooo.o'o'o'o.“.oo..““'oo'o o® o.o..... 0®%%,°, .ooo'oooooq'ooo'o”o.oo.”ooo..
+—

o 0.8

| -

Q

=

)

o

Q

(a'es

0 20 40 60 80 100 120

Injection number

The red lines mark £ 0.1 min

120 injections alternating on column 1 & column 2
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Retention time stability

(kresoxim-methyl)

Kresoxim-methyl

solvent

tomato

zucchini

pear

orange

solvent

‘ooooooc.'.o.ooo.o......0001...‘.0.0.0....

20

The red lines mark £ 0.1 min

40

60
Injection number

80

100

120

120 injections alternating on column 1 & column 2
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10.7
10.6
10.5
10.4
10.3

Relative retention time
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Retention time stability

(Etofenprox)

Etofenprox

solvent

tomato

zucchini

pear

orange

solvent

°
©e000900,0,,%00000%00%,,0d%%,0,%°%"° o’.o.oodoo...o..ooo...o.....

20

The red lines mark £ 0.1 min

40

60

Injection number

80

100

12

120 injections alternating on column 1 & column 2
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Retention time stability — outliers?

A retention time

0.25
0.20
0.15
0.10
0.05

Iprovalicarb

A retention time [min]
o
o
S

retention time [min]
XMC

120 injections alternating on column 1 & column 2




EURL' FV
| EE=8 EURL-FV @ |

R . . I. ?
etention time outlier:
Maranmja_100mm_c2_MNOcross_S0pph XMC miz: 1301019 Maranja_100mm_c2_MNOCcross_200pph XMC mifz: 1301019
RT: 2.50 RT- 272
MA: 19088174 MA: 67477391
MH: 1654135 MH: 5864173
g v 6.0EG— w
1 5E6- 3.0E6
= ] Z  40E6-
S B -
= 1.l]Eﬁ: £ 30E64
E 2. 0E6]
5.0E5 _
;\Nf\f\r 1056
. | - -
L B B e B R UL B B B B S W B B D|...,...|...|...,..'."|...|...,.
1.8 20 22 24 26 28 3.0 3z 20 22 2.4 26 28 3.0 32 34
RT{min) RT(min)

No misassighment of the peak when summed, the retention times are stable
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Retention time outlier?
(Iprovalicarb)

Intensity

Pera_100mm_c1_NOcross_20ppb Iprovalicarb mifz: 321.2173 Tomate_100mm_c2_cross_10ppb Iprovalicarb miz: 321.2173
RT: 5.83 )
AA: 23551563 RT: 6.04
AH- 3700274 AA 12779363
] v . “AH: 2267864
3.0E6 ﬂ : A
2 5E6 1-5E67
E 2]
2.0E6 = E
] £ 1.0E63
1.5E6 E
10867 5 0E5] U
5.0E5 J .
R s e e o o e R e U M e I B B B B B B B B BN L
5.2 54 56 58 6.0 6.2 6.4 6.6 54 56 58 6.0 6.2 6.4 6.6
RT{rmin) RT{rmin)

No misassighment of the peak when summed, the retention times are stable
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Recovery studies — extraction method

[ 10 g of sample ]

Shake automatically
in Agitax

Vv

Add 10 mL acetonitrile

Add 4 g MgSO, + 1 g NaCl
+ 1 g Na;C,H:0,-2 H,0
+0.5 g Na,HC,H.0,-3/2 H,0

Shake automatically
in Agitax {

Centrifuge 5 min.
3700 r.p.m.

QuEChERS without clean-up
{ 100 plL of extract + J

400 pL of water

T~

TSQ Altis QExactive Focus
(injection volume 2.5 pl) (injection volume 10 pL)
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Recovery data (apple): single-channel vs dual-channel
Recoveries in apple
9]
Single channel 2 80%
0.01 mg/kg ‘é 60%
Dual channel 2 270 1 qg' 40%
0.01 mg/kg o 20% I
Single channel 2 270 1 % 0% - —m R -
0.1 mg/kg O o S e gl gl gl g g g g S
> N )P © A R 9 Q N v %
Dual channel 2 270 1 & SIS R S S A S A o)gf'\’ QQ'\/ \95\/ 7>
0.1 mg/k N N
-4 ME/KE

Recoveries

Hm 0.01 mg/kg dual-channel m 0.01 mg/kg single-channel
® 0.1 mg/kg dual-channel 0.1 mg/kg single-channel

Results obtained using triple quadrupole

Number of compounds: 273
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Repeatability data (apple): single-channel vs dual-channel

| | [
100%

v
Single channel 87% 13% _8 .
0.01 mg/kg é 80%
()
Dual channel 88% 12% - = 60%
(@)
0.01 mg/kg o 40%
Single channel 98% 2% - g s
0.1 mg/kg z ? -
Dual channel 98% 2% - & 0% mE_ - —
0.1 mg/kg <5% 5-10% 10-15%  15-20% >20%

RSD

M 0.01 mg/kg dual-channel m 0.01 mg/kg single-channel

® 0.1 mg/kg dual-channel 0.1 mg/kg single-channel

Results obtained using triple quadrupole

Number of compounds: 273
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Recovery data (bell pepper): single-channel vs dual-channel

Recoveries in pepper

Single channel 80%

0.01 mg/kg 60%
Dual channel 2 271 - 40%
20% I
0% —

0.01 mg/kg

Single channel 2 271 -

0.1 mg/k g gl gl Qo S gl sk
g/ke A Q/@ Q(,)Q Q@ Q,\Q chQ 09’6 \90 RSN \99

Dual channel 2 271 - % % 4 o A >

0.1 mg/kg

Percentage of pesticides

Recoveries

m 0.01 mg/kg dual-channel m 0.01 mg/kg single-channel

® 0.1 mg/kg dual-channel 0.1 mg/kg single-channel

Results obtained using triple quadrupole

Number of compounds: 273
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Repeatability data (bell pepper): single-channel vs dual-channel

| % | s .
100%

Single channel  89% 11% S .
0.01 mg/kg é 80%
Dual channel 91% 9% i S 60%
(@]
0.01 mg/kg o 40%
Single channel 98% 2% - g .
0.1 mg/kg 5 20%
Dual channel 98% 2% - L 0% mu- — —
0.1 mg/kg <5% 5-10% 10-15%  15-20% >20%

RSD

m 0.01 mg/kg dual-channel m 0.01 mg/kg single-channel
® 0.1 mg/kg dual-channel 0.1 mg/kg single-channel

Results obtained using triple quadrupole

Number of compounds: 273
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Recovery data (orange): single-channel vs dual-channel

Recoveries in orange

.. 100%
Single channel é 80%
0.01 mg/kg 45 60%
Dual channel 2 271 - 2 20%
0.01 mg/kg ;0 20% I “
Single channel 2 271 - g 0% — L TR ||| BT
0.1 mg/kg S 0)0\0 b‘go\o (900\0 <o°\ /\Qo\ CbQo\o qgo\o QQo\o '\90\0 ’§\0 f\/go\o
Dual channel 2 271 - 2 o NI\ S N AN AL\ A= O)Q"\’ Qg"\’ ,\/Q"\’ 7Y
0.1 mg/kg MO
Recoveries

Results obtained using triple quadrupole

Hm 0.01 mg/kg dual-channel
® 0.1 mg/kg dual-channel

m 0.01 mg/kg single-channel

0.1 mg/kg single-channel




EURL- FV

| = EURLFV B

Repeatability data (orange): single-channel vs dual-channel

| e | s oo
100%

Single channel 85% 15% .8 .
0.01 mg/kg é 80%
()
Dual channel 65% 35% - = 60%
o
0.01 mg/kg o 40%
Single channel 98% 2% - g 50
0.1 mg/kg z ? I.I I
Dual channel 69% 31% - e 0% - ——
0.1 mg/kg <5% 5-10% 10-15% 15-20% >20%

RSD

®m 0.01 mg/kg dual-channel m 0.01 mg/kg single-channel
m 0.1 mg/kg dual-channel 0.1 mg/kg single-channel

Results obtained using triple quadrupole

Number of compound: 273
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12000000+

11000000

10000000
S000000—
BOOODO0—

T000000—+

BO00000—

Area

5000000~
4000000
3000000

2000000~

1000000~

12000000
1 DI}DDCIU—-
'IU'DI}DDCIO—_
!}DI}DDOO—-
BDDDDGU—-
TDI}DDCIO—_

BO00000—

Area

5000000
4000000

3000000~

2000000 —

1000000~
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Single-channel calibration for carbaryl in apple

carbaryl
¥ = 218504 - 922403 RA2: 0.9999; Orgin: Ignore; W- 1/X; Area

Carbaryl in apple/ channel 1
R?=0.9999

T T T T T T
220 240 260 280 300 320

carbaryl
¥ = 2152ed4X - 11364, R*2: 09999, Drigin: Ignore, W: 10X, Area

Carbaryl in apple/ channel 2
R?2=0.9999

T
340

I
360

T T T T T T T T T T T
380

T T T T T T T T
400 420 440 460 480 500 520 540

T
560

Results obtained using triple quadrupole

T T T T T T
220 240 260 280 300 320

T
340

I
360

T T T T T T T T T T T
380

T T T T T T T T
400 420 440 460 480 500 520 540

T
560
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12000000
11000000
'IDDDDDCIO—_
QDDDDUO—-
BDDDDUU—_
g TDDDDCIO—:
< 6000000
WDDDUU—-
4000000—_
EDCIDDCIO—_
ZDDDDUO—-

1 Channel 1

1000000~
0
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Cross-channel calibration for carbaryl in apple

Carbaryl in apple/ cross-channel
R%=0.9998

carbaryl
¥ =2.176e4X - 1.0B1ed; R 2: 0.9988; Origin: Ignore; W: 1/X; Area

Channel 2

Channel 1

Channel 2  Channel 1 Channel 2 Channel 1

Results obtained using triple quadrupole
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Area

Area

1300000
1200000

1100000 —
1000000—-
QI}DDOO—-
BI}DDOO—-
?DDDOO—-
GDUDOO—_
SDDDOO—_
400000—_
300000—-
ZI}DDOO—-

100000

1300000
1200000

1100000 —
1000000—-
QI}DDOO—-
BI}DDOO—-
?DDDOO—-
GDUDOO—_
SDDDOO—_
400000—_
300000—-
ZI}DDOO—-

100000

Single-channel calibration for fludioxinil in apple

fludioxoni
¥ = 2.243e3X + 2.568e2, RM2: 0.9988; Crigin: Ignore; W: 1/X; Area

Fludioxonil in apple/ channel 1
R?=0.9998

T T T T T
240 260 2E0 300 320

| | T T I
360 380 400 420 440

T
540

T T T T T T T
220 340 460 480 500 520 560

fludioxoni
¥ = 2.243e3X + 2.568e2, RM2: 0.9988; Crigin: Ignore; W: 1/X; Area

Fludioxonil in apple/ channel 2
R?=0.9998

Results obtained using triple quadrupole

T T T T T
360 380 400 420 440

T T T T T T T T T T T T T T T T T
240 260 280 300 320

T T T T T T T T
20 40 60 &0 220 340 460 480 500 520 540 560
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1300000~
1200000—-
1 DDDUO—-
1000000—_
BDDDUU—_
BDDDUU—-
TDUDUO—-

Area

SDDDUO—_
-lDDDUO—-
300000—-
200000—-
‘100000—_

U__

BODOON—
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Cross-channel calibration for fludioxinil in apple

Fludioxonil in apple/ cross-channel
R?=0.9997

fludioxonil
Y = 2.25e3X - 3.08%e2; RA2: 0.9997; Ongin: Ignore; W: 1/%; Area

Channel 1

Channel 2

Channel 1

Channel 2  Channel 1 Channel 2 Channel 1

Results obtained using triple quadrupole
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Single-channel calibration for prochloraz in apple

prochloraz
¥ = 2.384edX - 1.283e4; RA2: 1.0000; Origin: Ignore; W- 10X Area

14000000+

wmm]  Prochloraz in apple/ channel 1
12000000

11000000 RZ = 1.0000
'IU'DI}DDCIO—-
QDDDDOO—-

BOOODO0—
FOo0000—

Area

BO00000—
5000000

4000000+

3000000~

2000000~

1000000~

T T T T T T T T T T T
a 20 40 60 &0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

T T T T T T T T
420 440 460 480 500 520 540 560

prochloraz
¥ = 2456e4X - 1.281ed; RA2: 1.0000; Origin: Ignore; W- 10X; Area

14000000+

13000000+
12000000+

o] Prochloraz in apple/ channel 2
10000000 Rz = 1.0000

9000000
8000000
7000000
000000
5000000
4000000

Area

3000000
2000000
1000000]

0
T T T T T T T T T T T T T
a 20 40 60 &0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

Results obtained using triple quadrupole

T T T T T T T T
420 440 460 480 500 520 540 560
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Cross channel calibration for prochloraz in apple

Prochloraz in apple/ cross channel
R?=0.9998

prochloraz
¥ = 2.447e4X - 1.531ed; R*2: 0.9988; Origin: Ignore; W: 1/X; Area

14000000
13000000 Cha N nel 1
12000000
11000000
10000000
9000000
2000000 ] Channel 2
7000000-]

6000000] Channel 1

5000000
T T T T
0 40

Area

4000000
SDDDDUU—_
EDDDDUU—_
1000000—-

U_-

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
60 a0 100 120 140 160 180 200 22 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560

Channel 2  Channel 1 Channel 2 Channel 1

Results obtained using triple quadrupole
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Migration form a single-channel
to a multi-channel system

Column selection?

Keep 100 mm column Use a longer column

Decrease the time of analysis Maintain the time of analysis

Increase the throughput Improve the separation
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Column lenghth 100 mm
100

(0]
o

Gradient used with the triple quadrupole

N B D
o O O

Composition [%]

o

0 2 4 6 8 10 12 14 16 18
Column length 150 mm Time [min]

100

Composition [%]
N B O 0
© © © o

o

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time [min]
—Mobile phase A —Mobile phase B
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Time segments in dual-channel chromatography

QExactive Focus
Column length 150 mm

elution

reequlibration

)

| \

2.5 min 4.5 min

methamidophos

Channel1mm———

Channel 2
Channel 1

- to waste

T UL
12

to MS (acquisition time 15.5 min)

pyridalyl

TT [T T T T [T T T T [T T T T [T T T T [ T T T T [ T T T T [T
19 20 21 22 23 24 25

Less than the 100 mm
column
in a single-channel system!

T R AR e e e e e e
18 19 20 21 22 23 24 25

Total time in a single-channel system 25.5 min
(+ 1 minute for needle wash, sample aspiration, etc.)
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Retention time variability (n = 25)

100%
90%
o 80%
O
S 70%
v
Y 60%
S 50%
()]
fg" 40%
& 30%
O
o 20%
10%
0o s . -
<1% 1%-2% 2%-3% 3%-4% 4%-5%
RSD

B 100mm column M 150mm column

Results obtained using QE Focus
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R = NN
o U1 O U

Number of pesticides

ol

9 10 11 12 13 14 15
Relatlve retention time [min]

o

H100mm ME150 mm

Results obtained using QE Focus
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Co-elution of analytes with a 100 mm column

Cl

Cl

Bromuconazole (first peak)

Full scan MS S
375.9614 £ 5 ppm NN B

. % VR
Cyproconazole (first peak) N
Full scan MS “
292.1211 %5 ppm CHa
Paclobutrazole o
Full scan MS m

cl « N

294.1368 £ 5 ppm

Commune fragment ion

AIF MS2
70.03997 £ 5 ppm

S

LI L L
67 63 69 7.0 7.1

QExactive Focus
High-resolution MS
100 mm column

7.56
J%\
j\N/

LI L O I N Y I O ) D N B O B |
7.2 7.3 74 75 7.6

This fragment ion cannot be
used for the identification
because of the coelutions.
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Using a longer column to overcome co-elution of analytes

Cl

10.25

QExactive Focus
High-resolution MS

Bromuconazole (first peak) ol

Full scan MS N 0
375.9614 + 5 ppm &
Cyproconazole (first peak) N(\r\? OH

Full scan MS cl
292.1211 + 5 ppm CHs

150 mm column

9.82

Paclobutrazole
Full scan MS W
294.1368 £ 5 ppm

Comune fragment ion + |
AIF MS2 L

70.03997 £ 5 ppm

With the longer column, this
fragment ion can be used for

<+ the identification of
bromuconazole,

e s a4 Cyproconazole, and
paclobutrazole.
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Co-elution of analytes with a 100 mm column and QQQ MS

Azinphos methyl

m/z 318 -> 132

Mix_1-6_500ppb_10cm_top2 guthion {azinphos-methyl)
F: + ¢ ESI SRM ms2 318.013 [131.803-131.805, 159.892-159.894]

RT. 5.91
AA 2112318
AH: 595347
5 0E5—
2z 4.0E5
B i
a2
£ 3.0E54
2.0E5—
1.0E5-
0 T T T T T T T =
5.7 5.8 59 6.0 6.1
RT({min)
myz: 131.804
Apex RT: 5.91 Left RT: 5.83 Right RT: 6.09

m/z 318 -> 159

Mix_1-6_500ppb_10cm_top2 guthion (azinphos-methyl)
F. + ¢ ESI SRM ms2 318.013 [131.803-131.805, 159.892-159.894]
RT 599
Al 22073042
AH: 5536516
5.0E6
= 4.0E6-
@ i
i)
£ 3.0EG6H
2 DEGH
1.0E6] \
0 T T T T 1 T
538 4 6.0 6.1 6.2
RT{min)
myz: 159.893
1059.47% - 1099.47% 159.893,51.804 = 1044.97%

Azinphos methyl

Triple quadrupole
100 mm column

Mix_1-6_500ppb_10cm_top2 guthion (azinphos-methyl)

5.5E6
5.0E6
4 5E6
4.0E6
3.5E6
3.0E6

Intensity

2.5E6
2. 0E6
1.5E6
1.0E6
5.0E5

ML: 5.85ER
miz: 131804
hL: 5.84E5
miz: 150883

RT: 599

57

Interfering transition of phosmet

T
58 59 6.0 6.1
RT{min)
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Using a longer column to resolve co-elution in QQQ MS

Triple quadrupole
Azinphos methyl 150 mm column

m/z 318 -> 132 m/z 318 -> 159

Mix_1-6_500ppb_15cm_top2 guthion (azinphos-methyl)

Mix_1-6_500ppb_15cm_top2 guthion (azinphos-methyl) Mix_1-6_500ppb_15cm_top2 guthion (azinphos-methyl)
F: +c ESI SRM ms2 318.013 [131.803-131.805, 150.892-150.804] F: +c ESI SRM ms2 318.013 [131.803-131.805, 150.882-150.804] NL- 71525
RT 254 8'55 miz: 131.804
AM 2277818 T.0E6— ML: 7.35E6
AH: 714751 i miz: 159.892
7.0E5-
] 7.0E6+ 6.0E6-
6.0E5- 6.0E6 -
7 4 5.0E6
> 5.0E5- = 5.0E6-] .
z - 2 . 4.0E6.
2 MESt £ 4.0E6 P-E“ -0E6—
_ = 7
3.0E5+ 3.0E6— £ 30E854
2.0E5 i .
i 2.0E6 ) BT 854 2 og5]
| AR 1271922 :
mEf’_ 1'°Eaj AH: 406933 -
0 3I3 T 3|4 T 8|5 T Slﬁ T Sl? T * 00— T T T T T T 1.086+
. : . . ) 8.3 8.4 87 -
RT(min) \ 0-- 3-?5 ’3-3|9 :
m/z 131.804 - m/z 159.893 . 83 84 .
ApexRT: 854  LeftRT: 8.43 Right RT: 8.79 ~ 35.00% - 75.00% 159.893/131.804 = 55. ~ RT(min)

Azinphos methyl Phosmet is separated form azinphos methyl




EURL- FV

Use of a longer column can increase the sensitivity of QQQ MS

300 pesticides / 600 transitions

150 mm column

100 mm column

Number of transitions per cycle

Number of transitions per cycle

1LE
m-n-
mmmu
2ge8e
_n_
41
i }
nummm
o0
oof
nmm §eo
o mmn o u-m %
o8}
onmmmm L]

SUDIHISUET) JO I3CUIn

18

16

14

12

10

12

10

Time (min)

Time (min)

Dwell time > 50 ms

Dwell time 10 — 50 ms

Dwell time < 10 ms

A longer column separates better the analytes. The dwell times can be increased without increasing the duty cycle.
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Use of a longer column can decrease matrix effects

Percentage of compound with suppression > 50%

B 100mm
B 150mm
i m . o

Onion Orange Bell pepper Leek Tomate

35%
30%
25%
20%
15%
10%

5%

0%
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Use of a longer column to decrease matrix effects - orange

0.01 mg/kg of azinphos-methyl Full scan MS m/z 318.0131

Dvte_10ppb_dil0 Azinphos-methyl m/z: 318.0131 Maranaja_10ppb_dil10_100mm Azinphos-methyl miz: 318.0131
RT: 4.07 RT:4.13
AA 2420536 AA 146736
AH: 686276 AH: 313003
A}

»=] Orange | QExactive Focus

«=s4 Solvent 2551 @extract

High-resolution MS

4.0E5-

i Matrix|effects 100 mm column
1.|]E5§ - %

Intensity
Intensity

2.0E54
1.0E5- 5.0E43
0=~ T T T T T T T T T 0 T T T T T T T T T
36 38 40 42 44 38 4.0 42 44 46
RT(min) RT(min)
Dvte_10ppb_dil10_150mm Azinphos-methyl m/z: 318.0131 Maranaja_10ppb_dil10_150mm Azinphos-methyl miz: 318.0131
RT: 6.06 RT:6.08
AA 1585889 A 835537
AH: 340408 AH: 271275
E v ! v
] ,jorange .
a3 Solvent loxtract QExactive Focus
2.5E55 2085+ ° °
High-resolution MS
E T4 E 1.5E5-]
= = E

; Matrix effects 150 mm column

1.0E54

3 3 -
1.0E53 ] - ] %
3 5.0E4
5.0E4] ]
0 T T T T T T T T T 0 T T T T ] T T T T
56 538 6.0 6.2 6.4 56 58 6.0 6.2 6.4

‘RT(min) " RT(min)
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S
Use of a longer column to decrease matrix effects - leek

0.01 mg/kg of formetanate Full scan MS m/z 222.1237

Dvte_10ppb_dil10 Formetanate m/z: 2221237 Puerro_10ppb_dil10_100mm Formetanate m/z: 2221237
RT:0.52 RT:0.52
AA 12729301 AA 8973592

AH: 5299319 AH: 3087449

=] Solvent “ ek " QExactive Focus
] High-resolution MS
ffects

Intensity
Intensity

= 100 mm column

2_5E€é 1-5555 M at rl

2.0E63

3 1.0E6
1,566 E

1.0E6 —
50E57

0= T T T T T T T T T T o i
02 0.4 06 08 1.0 1.0
RT(min) RT(min )
Dvte_10ppb_dilt0_120mm Formetanate mi/z: 2221237 Puerro_10ppb_dili0_150mm Formetanate miz: 222 1237
RT: 0.54 RT 0.54
AA 10790884 AAC 0644021
AH: 3543668 AH: 343417

Intensity
Intensity

1.5E6§ 1-5E6§ M at rl

| fects 150 mm column

1.0E63 1,026 = 1 0

3558 Y iLeek Y .

wwjSolvent ] extract QExactive Focus

. High-resolution MS
f

5.0E5 j 505
D E T T T T T D -

T T T T T T T
0.2 04 0.6 0.8 1.0 1.0
RT(min) RT(min )
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Gradient and mobil phase

Positive polarity

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

e \obile phase A e Vobile phase B

0 2 4 6 8 10 12 14 1

Time [min]

Negative polarity

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

@ \obile phase A e |\Vobile phase B

0 2 4 6 8 10 12

Time [min]

6

18

Mobil phase A:

98% water

2% methanol

0.1% formic acid

5 mM ammonium format

Mobil phase A:
Water + 0.05% acetic acid

Mobil phase B:

98% methanol

2% water

0.1% formic acid

5 mM ammonium format

Mobil phase B:
Acetonitrile + 0.05% acetic acid
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Time segments in dual-channel chromatography

elution reequlibration

Positive
polarity
methamidophos pyridalyl
- to waste
- . elution reequlibration
to M )\ /K
( | \ Negative

polarity
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Time segments in dual-channel chromatography

I\ T T T T T T T T T T T T T T T T
0 1 2 3 a 5 6 7 8 9 10 11 12 13 14 15 16

mmmmmmm -toMS
Time (min)
mmmmmmm
m ,,,,,,,,,,,,,,
o 1 2 3 4 5 6 7 0 11 12 13 14 15 16
mmmmmmmm

Channel 2 _

Total time of analysis in a dual channel system: 14.35 min
(10.45 min in pos + 3.9 min in neg)

Total time of analysis in a single channel system using polarity switching: 17 min
(+ 1 minute for needle wash, sample aspiration, etc.)
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Fipronil

Mix 1234500 _001ppb_Orange_dikx5_neg Fipronil_neg miz: 330.04

0.001 mg/L
Orange extract
ACN/AA/H,0

Negative polarity

EURL- FV

Fipronil_neg
Y =3.472e4X + 3.082e2; R*2: 0.9994; Origin: lgnore; W: 1/X; Area

RT: 3.95
AR ITE
AH: 15000
N =
1.4E4
1.2E4+
= 1.0E4
[T} -
T
E 8.0E3+
6.0E3+
4 0E34
2.0E34
0% T AT T T T T T
ar 33 39 40 41
RT(min)
Mix123450D_001ppb_Orange_dit5_neg Fipron ...
RT:3.95 7500000
AA 11604 3
AH: 4014 7000000
4.0E3+ o E
] 6500000
35637 6000000
] 55000003
3.0E3 5000000
] 45000003
2  25E37 E
g ] E 4000000
E 2027 3500000
] 30000003
15833 2500000
1,063 2000000
] 1500000
5.0E2 1000000
3 5000003
0 T T T T 3
a8 40 ﬂﬂ T
RT{min)

Mix1234500D_001ppb_Orange_dilx5_pos fipronil miz: 329 85
0.001 mg/L
AAC 13967
AH: 3504
3.5E37 7
Orange extract
2563
E\. -
5 208 MeOH/FA/AF/H,O
2 0E3+
= ] 2
1.5E3£
Negative polarity
5.0E2]
04 T T T T T T T T T T
6.4 6.5 6.6 6.7 6.8
RT{min)
Mix1234500D_001ppb_Crange_ditx5_pos fipronil fiproml
Y = 1.504e4X - 1.59423; R*2: 0.9930; Ongin: lgnore; W 105, Area
RT: 6.61 1
AA- 3555 3200000
AH: 749 3000000-]
7 0E2- 2800000}
i 2600000-]
6.0E2 2400000
i 2200000
_ 2000000-]
5 SUE2 :
3 - 1800000-]
= = 1
2 402 £ 16000004
- : 1400000
3.0E2+ 1200000
7 1000000-]
2.0E2+ 300000
7 600000
1.082 400000
) 200000-]
00— T T T T T T T D_
6.5 ElfT{min?-? 6.2 o 20 40 60 80 100 120 b0 180 180 200 220
ppb
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Fipronil-desulfinyl & Fipronil-sulfone

MixMeg_001ppb_dilx5 Fipronil-desulfinyl_neg m/z: 351.04

0.001 mg/L
Solvent
ACN/AA/H,0

Negative polarity

EURL- FV

MixMeg_001ppb_dilx5 Fipronil-sulfone_neg m/z; 414.96

0.001 mg/L

RT: 4.07
AR 39574
AH: 17893
F
1.6E4-
1.4E4-
1.2E4-
= ]
2
5 1.0E4
E ]
2.0E3+
6.0E3+
4.0E3
20E3—
0 T T T T T T T T T T
39 40 41 42 43
RT(min)
MixMeg_001ppb_di5 Fipronil-desulfinyl_neg
RT. 4.07 ]
AA 5610 2800000—_
AH: 2992 2600000-]
3 2400000
2 5E3 22:1:1000—_
E 2000000
2 0E33 1800000—_
& E 1600000-]
T 3 g ]
= E 1400000
£ 15E34 1
3 1200000
3 1000000
1.0E34 J
E 800000-]
E 500000-]
50E24 b
g 400000
E l 200000
0 T T T T T
4.0 42 0 ]
RT(min)

Fipronil-desulfinyl_neg
Y = 4.891e4X + 9.292e2; R"2: 0.9979; Origin: Ignore; W: 172(, Area

ppb

RT:- 425
AM 3BTBS
AH: 17928
1.8E4 E
Solvent
1.4E4-
1.2E4-
= ]
e ACN/AA/H,O
S 1.0E4-]
E . 2
3.0E3-
6.0E3-
Negative polarity
2. 0E3-
0
U T T T T T I T T
41 42 43 44 45
RT(min)
MixMeg_001ppb_dilx5 Fipronil-sulfone_ne: Fipronil-sulfone_neg
Y = 6.099e4X - 1.447e4; R*2: 0.9931; Origin: lgnore; W: 17X; Area
RT 4.25 3600000
AA 33309 3400000__
AH: 15579 32000003
. 3000000
1.4E4- 2800000
. 2600000
1.2E4-) 2400000
] 2200000-]
% 1.0E4-) 2000000-]
5 ] E 1800000
= 8.0E3 1600000
] 1400000
6.0E3- 1200000
7 1000000-]
4 0E3- E
300000-]
] 600000
2.0E3- ]
400000-]
p 200000
0= 0
4.2 4.4 T M it o B A AR e A
RT(min) 0 20 pp:ﬂ 20 N
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Hexaflumuron

Mix1234500_001ppb_tomato_dix5_neg Hexaflumuron_neg miz: .. Mix12345DD_001ppb_tomato_dilx5_pos hexaflumuron m/z: 158.04
RT 4.23 0001 mg/L RT.7.73 0001 mg/L
AA 3137 iﬂg?é’%
AH: 1047 35E2 7
1.0E3- i 3
] Tomato extract Tomato extract
8.0E2 E
25625
= . - 3
[T} -
§ ooe] ACN/AA/H,0 § 20 MeOH/FA/AF/H,O
1,562
4 0E2- E
7 I I 1.0£23 141 -
2062 Negative polarity ; Positive polarity
] 5.0E13
e A A L LRy RS R AR LASAN LARLS 05
4.0 41 ‘:ﬁtminj 4.3 4.4 75 76 ?.'::m _') 78 79
min
Mix1234500_001ppb_tomato_dik5_neg He: V= 228463X + 123363 B2 0 0604 Orin: Ignore: W: 1/X. Area Mix12345DD_001ppb_tomato_dib5_pos hex V= 4.39862X + 1.49462: B 3 9011, Origin: lnore: W: 1% Area
RT 423 R RT.7.79
AA: 2015 450000 AA: 601
AH: 961 1 3 AH: 214 _
] ﬂ 400000 ] ‘1
E.DEZ—- ssoouu—f 2.0E2£
] snuonu—f ;
-‘%‘: 6.0E2-] ] ] 2 15e2
& 1 £ 250000 5 ]
£ 7] ] = E
4.0E2- 200000 1.0E2
—- 150000—3 :
2_1]E2—_ l \‘\» 100000—3 5061
__ 5!]0(!1—: :
0 : 2
4-|D | 4]2 | 4]4 ”"_ T LA P N NN LS BRI PRI DML P I 0 ?Iﬁ ' ?Ig ' 3'0
RT{miﬂ:] ] 20 40 60 &0 100 F":.':'1241 140 160 180 200 220 - RT{I:I'IirI) -
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loxynil

EURL- FV

0.001 mg/L
Orange extract
MeOH/FA/AF/H,O

Negative polarity

Y =T7.334e3X + 2.644e2; R*2: 0.9990; Origin: lgnore; W: 1/ Area

Toocymil

Mix123450D_001ppb_Crange_dilx5_neg loxynil_neg m/z: 126.96 Mix123450D_001ppb_Crange_dilx5_pos ioxynil m/z: 126.96
fr 3 0.001 mg/L .
AA 10128 AA 8280
AH: 3826 AH: 1637
] T 1.6E3- ¥
3.5E3] ]
5 Orange extract
3.0E3] ]
. 1.2E3]
2,563 7
= ] £ 1.0E3]
5 0] ACN/AA/H,0O g
t 2.0E34 =
= ] 2 £ 3.0E2-
153 6.0E2]
Negat larit ‘
: egative polari
5.UE2E 2 DE2-]
0 - T I T T T EARAREARRRARRS o | T ; | T | | "‘./\"{
29 30 3 32 i3 46 413 49 50
RT(min) RT(min)
T R I i : z z
Mix12345DD_001ppb_Orange_dilx5_neg lo. ¥ = 1.1264X - 10433 R“%ﬁ!;ﬁ;ze;gorigin: Janore: W 1/K: Area Mix12345D0_001ppb_Orange_dilx5_pos it
RT:3.10 ] RT: 4.79 1600000-]
AA 1305 2400000 AA 996 1
AH: 591 ] AH- 335 1500000
3 2200000 4 A 1400000
5527 . 3 ]
3 2000000-] 30E23 1300000
5.0E23 ] 3 .
E 1800000 E 1200000
4'5E2i ] 2 5E23 100000
4.0E23 1600000__ 3 1000000
= 3 ] E ]
g 3se2] . 1400000 ] E 2 0E23 900000
- - o _
E 3.0E23 £ 1200000 2 3 2 500000
2_5E2§ 1000000-] 1523 700000
E ] E 600000~
2_1]E2§ snoouu—_ ; UEZE 500000
1.5E25 600000-] g 400000-]
1.0E23 400000 s 013 300000
E ] E 200000
5.0E1 L M‘ 200000-] 3 ’2 R
E L ] 3 100000
T A 0 0t———— . )
A .. T I T | T I T I T [ T | T I T | T [ T | 46 4.8 5.0 T T T
. (] 20 40 60 30 100 120 140 160 180 200
RT(min) opb RT(min) (] 20 40
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Mix123450D_001ppb_tomato_dikx5_neg Metaflumizone_E_neg m/z: 302.16

Metaflumizone (E)

0.001 mg/L
Tomato extract
ACN/AA/H,O

Negative polarity

EURL- FV

Mix 1234500 _001ppb_tomato_dix5_pos metaflumizone mfz: 177 .97

4.0E3
3.5E3
3.0E3

2.5E3

Intensity

2.0E3

1.5E3 RT 825

AA 2614
1.0E3 AH: 845

5.0E2

(=]
il
_\_-_-_

P PN

0.001 mg/L
Tomato extract
MeOH/FA/AF/H,O

Negative polarity

T T
76 78 80 82 84 86 88
RT{min)

Metaflumizone_E_neg

Y =1.56e4X + 2 21423; R*2: 0.9994; Origin: Ignore; W: 17X; Area

. =
2.0E4-
1.8E4
1.6E4-
= 14E4]
= E
g 12E4]
E ] RT: 4,65
1.0E4 AA- 10324
o 0E3 ] AH: 1694
6.0E3-
4.0E3-
2.0E3+4
0 T T T T T T T T I
45 4.6 47 48 49
RT{min)
Mix1234500_001ppb_tomato_dikx5_neg Metaflu ..
3400000
3200000
- 3000000-]
1683 2800000-]
1463 2600000
] 2400000
1.2E3+ 2200000
2 . 2000000}
2 1.0E3+ m 1800000
B p 2 e0000]
= - -
= 202 Rt.4'64 E
k AA 1503 1400000
6.0E2] AH: 603 1200000
] 1000000
4.0E2-] 800000-]
. 500000
2.0E2+ 4000003
] 200000-]
0-% . 1 T T 01
4.4 46 4.8 L
RT(min) o2

Mix123450D_001ppb_tomato_dikxb_pos metafl

Y = 1.056e4X - 4 352e3; R*2: 0.9930; Ongin: lgnore; W: 17; Area

metaflumizone

2200000

Lorad 2000000—_

o 1 800000—_

1 1600000

1.4E3] 1

1 1400000

g 1263] ]

g E = 1200000
2 —]

£ 1.0E3 ] RT 827 < 1000000—_

8.0E2-] mi ;3;3 ]

] o 300000

6.0E2-] ]

] 600000

4.0E2-] ]

] 400000

2 0E2-] ]

] 200000

o4 il
8.0 8.5 90
RT(min) ’ i
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Metaflumizone (Z)

0.001 mg/L
Tomato extract
ACN/AA/H,0

Negative polarity

EURL- FV

0.001 mg/L
Tomato extract
MeOH/FA/AF/H,O

Negative polarity

Mix 1234500 _001ppb_tomato_dix5_pos metaflumizone mfz: 177 .97
RT-7.70
AA 11762
AH: 4230
7 =
4.0E3
3.5E35
3.0E35
z 3
@ 2.5E3S
o ]
E J
2.0E3H h
1.5E3]
1.0E3
5.0E2] H(J
L A By sy s By I e e e
7.0 72 T4 76 78 8.0 82
RT{min)

!
8.4

Metaflumizone_7_neg

Y =4 288e4X + 5.15883; R*2: 0.9996; Origin: lgnore; W: 1/X; Area

Mix1234500_001ppb_tomato_dikx5_neg Metaflumizone_7Z_neg miz: 302.16
RT. 451
AA 54269
AH: 21907
E o
2.0E44
1.8E4-
1.6E4-
= 1.4E4-
g -]
2 1.2E4-
E b
1.0E4-
8.0E3-
6.0E3-
4.0E3-
2.0E3-
0 T T T T T T T T T T
43 44 45 46 47
RT(min)
Mix123450D_001ppb_tomato_dikx5_neg Metaflu ...
RT: 4.51 7
AA: 3855 9000000
AH: 1680 p
16E3]0 3000000
1.4E3+ 7000000
1.2E3+ 6000000~
z _ i
@ 1.0E3H = S000000-]
k3 ] - ]
E
8.0E2+ 4000000
6.0E2 3000000—
4.0E2 2000000
2.0E2 i
k l 1000000
0 T T T T T o
44 4.6 T
RT(min) o2

metaflumizone
Y = 1.049e4X + 1.935e2; R"2: 0.9984; Origin: lgnore; W 1/X; Area

Mix123450D_001ppb_tomato_dikx5_pos metaflu .
RT-7.70 E
AAC 5040 2200000
AH: 1858 E
2000000
1863 T 1
7 1800000
1.6E3 ]
7 1600000
1.4E3- ]
7 1400000
2 1.2E34 ]
g . = 1200000
£ 1.0E3] £ ]
- ] 1000000
8.0E2 E
] 800000
6.0E2H b
J 600000
4 .0E24 b
] 400000
2.0E2- ]
J 200000
0
7.0 75 20 o
RT{min)
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Teflubenzuron

Mix 1234500 _001ppb_tomato_dikxb_neg Teflubenzuron_neg miz: 339.04

0.001 mg/L

EURL- FV

Mix 1234500 _001ppb_tomato_dikx5_pos teflubenzuron m/z: 157 .87

0.001 mg/L
Tomato extract
MeOH/FA/AF/H,O

Negative polarity

teflubenzuron
Y =5231e2X + 9. 11a2; R"2: 0.9983; Origin: lgnore; W 1/X; Area

RT: 4.36
AR 22231 RT: 8.35
AH: 6519 AA 983
5 q AH_225
6.0E34 E
_ Tomato extract
H.0E34 E
. 2.0E2
§ ACN/AA/H,O P ]
= [= A
= E
= 2 E 1'5E2t
3.0E34 E
E 1.0E2
Negative polarit :
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Triclocarban

Mix 1234500 _001ppb_tomato_dikx5_neg Triclocarban_neg miz: 160.04

0.001 mg/L
Tomato extract
ACN/AA/H,0

Negative polarity

Mix 1234500 _001ppb_tomato_dikx5_neg Triclocarban miz: 127.05

Triclocarban_neg

Y =1.94%e4X + 1.605e3; R*2: 0.9993; Origin: lgnore; W: 1/X; Area
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0.001 mg/L
Tomato extract
ACN/AA/H,O

Positive polarity

Triclocarban

Y =5.82Te2X + 3.902e2; R*2: 0.9938; Origin: Ignore; W: 1/X; Area
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RT:5.14 RT: 428

RT: 5.50

442 4 46
4 400 412 460
T~ T 17 T ] 4.0 432 4_I4III4_|EII
5-4RT{min}5 ° > RT(min)
MeOH/FA/AF/H,O ACN/H,0 ACN/AA/H,O
Negative polarity Negative polarity Negative polarity

Peak area 7 606 Peak area 74 079 Peak area 36 193
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Group Averages
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Ethiprole

Group Averages
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MCPA

Group Averages
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Fipronil

Group Averages
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Fipronil-sulfone

Group Averages
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Fludioxonil

Group Averages
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Group Averages
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Lufenuron

Group Averages
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Novaluron

Group Averages
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Teflubenzuron

Group Averages
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Summary

* Dual-channel chromatography improves the utilisation of the mass
spectrometer

* 100 mm columns increase the sample throughput
* 150 mm columns enhance sensitivity and selectivity

e Dual-channel mode provides results equivalent to single-channel mode
* Retention times in the dual-channel system are very stable

e Conversion of a single-channel chromatographic method into a dual-
channel method is fast and simple

* In dual-channel chromatography positive and negative polarity compunds
can be analysed separatly

e Aria MX software is user-friendly and reliable
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