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Workflow development
for fruit and vegetables
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QUEChERS is the quick, easy, cheap effective, rugged and safe sample preparation method originally
developed by M. Anastassiades and S.J. Lehotay in 2003. In the original QUEChERS method, acetonitrile is
used as extraction solvent, followed by adding NaCl and buffer salts, vortexing and centrifugation.

. . T fer 10 g + 10
Step 1 Homogenize Food ranns;Le ,rAcN%o Shake Sample Add Extraction Shake Sample +
Extraction Matrix ST e Salts centrifuge
. Add formic acid
[ Vortex dSPE Tube I Centrifuge I 5% in AcN ]

=
| dSPE "
CSItep 2: Transfer or SPE aut o
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long?
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Citrate buffered

MATRIX

Tomato/Orange

[\

QUECHhERS extraction -

Clean-up q

4

=y ‘

Clean-up salts for the d-SPE and uSPE QC method

d-SPE
750 mg MgSO, + 125 mg PSA (6:1)

Vortex 30 s
Centrifuge 4000 rpm 5 min

Avocado

750 mq@ MqSOé + 175 mq Z-Sep
Vortex 30 s
Centrifuge 4000 rpm 5 min

USPE

Mini cartridges containing 45 mg in
total
20 mg MaSO, + 12 mg PSA + 12 mq

Black Tea

250 mg CaCl, + 125 mg PSA (2:1)
Vortex 30 s
Centrifuge 4000 rpm 5 min

C18 + 1 mq CarbonX
(20:12:12:1)

Miniaturization
less amount of

sorbents
875 mg
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Extraction Step: Citrate QUEChERS

10 g of spinach

Agytax
10 mL 4 g of magnesium sulphate, 1 g of ; Agytax
AcN sodium chloride, 1 g of trisodium Centrifuge:
citrate dihydrate and 0.5 g of disodium . 3700 rpm (5
hydrogen citrate sesquihydrate min)
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Manual dSPE

5 mL of the supernatant +
750 mg of anhydrous magnesium
sulphate and
125 mg of PSA and vortexed for 30
sec.

Centrifuge 3700 rpm for 5 min and
supernatant was transferred to a 4-mL
vial to which
10 pL/ mL extract of formic acid 5%

solution in acetonitrile

Total injected amount: 0.5 mg
Injection volume 2.5 uL

Clean up Step

MSPE Cartridge:

lsample Automated pSPE

FLOW

5, 20 mg Anhydrous MgSO4+

— e

e 12mg PSA+ \

e ol

= W 12 mg C18+ 3 /9

— 1 mg CarbonX -

:@ E Off-line Version

| Steps:
w 1. Condition uSPE cartridge
= (100 pL ACN)

2.Elution cartridge step with sample
Injection vial: (200 plL)

100 pL of cleaned extract
+

400 pL H,0 with dimethoate-d6

3. Elution cartridge with can

(5% formic acid) (100 pL)

Total injected amount: 0.26 mg
Injection volume 2.5 pyL
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e
dSPE Clean up

Manual dSPE

Weigh the salts (750 mg of anhydrous
magnesium sulphate and 125 mg of PSA) 3:30 min

and transfer 5 mL of the supernatant

Vortex for 30 sec.

4:00 min
Centrifuge 3700 rpm for 5 min (It
actually takes 8 minutes to reach 12:00 min
those revolutions and stop.)
supernatant was transferred to a 4-
mL vial to which 10 puL/ mL extract
13:30 min

of formic acid solution in

acetonitrile (5% volume).
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e
USPE Clean up

_I.

¢ 200 yL sample L}
* 50 uL ACN
¢ Cdalibration curve:
200 pL blank + 50
ML of standard mix
at 4 times the level
assessed in the
recovery.

What is the automatic clean up robot like?
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*Small dead volume (< 20pL)

Syringe passing
* Wide range of sorbent masses: 5-150 mg the sample
throung the
- Composition: 20 mg Anhydrous MgSO4+ 12mg cartrldge

PSA+ 12 mg C18+ 1 mg CarbonX

]

FECEEEET
/ Cartridge Tray s li‘léﬁi#%

3 :!1

Waste Receptacle === *

.L#J_u

Sample Tray
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PARAMETERS ®Setup
_ Offline as Local Script

uSPE Tool LS 2

4

4

4

LS 1

Injection Tool LS 1

4

EXecutoriexem

HF Fast Wash 1

4

4

Use Wash1 during Sample Prep Yes

4

No

4

USPE Cartridge Tray Rack 5

No

Cartridge Waste Container none

4

4

Rack 4

Eluate Tray Rack 2

4

Off

4

'l FELEEL

® Conditioning

4

Solvent Module

—

Conditioning Solvent Index

100

|

Conditioning Solvent Fill Speed 100 plL/s

o
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PARAMETERS ®Sample SPE
uSPE Sample Load Volume 200 pL
uSPE Sample Loading Speed 2 plis
@Wash pSPE

none s

=

Wash pSPE Solvent Index 2

Wash pSPE Solvent Fill Speed 10 plis

Solvent Module -

®
o
=
=
S
S

Elution Solvent Index 2

100

Elution Solvent Fill Speed 100 plis

®
— g
1
(=9
-
@
Y
o
!
E ;
=
3
a-]
-
=]
N
=
F
=
B

»

none

4
t |II ||i
-

==

Transfer Eluate Volume
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PARAMETERS

@ Protectants

none

Protectant Index

)

Protectant Fill Speed

@ Internal Standard

5 ulis

4

nong

Internal Standard Index

—_

=

Internal Standard Fill Speed

@Target Standard

—_

none

Target Standard Index

fa

=

Target Standard Fill Speed

—_

O]
on
=
-
(a-]
-
—
-
=1
=1
=
=
—

none

4

Solvent Index

[4%]

=

4
= =
“‘I |“| E: “‘I “‘I ’ |“| “‘\
W w

Solvent Fill Speed

5 ulis
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PARAMETERS

®@Mixing

No

1

Syringe Mixing Cycles

=]

300

Vortex Mixer none

L]

2000

Vortex Mixing Time

@ Sandwich Injection

Y
o

No

4

Sandwich Injection Top Layer Scurce  none

4

—_—

Rear Air Gap Volume

=
=
-

=

Sandwich Injection Air Gap Volume

=
=
=

—_

Sample Air Gap Volume

—_

Filling Strokes Count

=2}

%)
Mo

-
=
-

®@Injection

Normal

Injector Penetration Depth

Post-Inject Delay

Pre- & PostWash

|

Syringe Wash Cycles

Saolvent

Solvent Selection Wash Step 2 Solvent2

TRAINING 2024
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BATCH

[

PALscript Executor - Beta - for internal use only
PAL3 Method SampleList JobList Controls 7

FlofHS |

]

Method Sample Rack Index Sample Parameter
s | Vial Selection
. Tray Holder 1 | Tray Holder 2 ‘ Tray Holder 3 ‘

000000000
Q00000000

| D0DDDDDDD
2020 Lol Lo Js Lo Ls Lo
Q00000000
000099909
0000600000
Q0000000

ODDDDDDDD
000000000
9000900000
000099000
000000000
QOOOQ00DO

| DDDDDVD0D
0000000
900000000
000099909

Tar THW O = AW
in Sequence by Column by Row by shortest X by shortest Y
G
Connection State:  Connected to 192.168.99.230 (GC1) - V3.1.253 | Status Message:
Driver State: Ready | Valve Status: PalScriptExecutors's current Lock: None

Remaining Time: |D|.".I:C|5:5'.-"| |)uratiur1: 00:00:00 | Nr Samples: 1

\
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The PAL uySPE QUECHhERS clean-up workflow

Steps
: Syringe wash (3 cycles) with AcN
1
PSR {[ Conditioning Load 100 pL of AcN
. 50 uE ASSN e ' Condition puSPE cartridge with ACN
 Cadlibration curve: (Waste)
3?%?;2',?;;; Sn?ix Load 200 pL of diluted sample (200 pL raw extract + 50 pL AcN) (Collection
at 4 times the level Vial)
assessed in the .
recovery. Load 100 pL of AcN (5% formic
Elution acid)

Elution step (Collection Vial)

H‘
|

+ 200 yL sample { r 1
« 50 L ACN f\
100 L raw

* Cadlibrafion curve:

200 L blank + 50 __ e _3 : Elute the 1 uSPE exfract
. condition Load into cartridge g
ML of standard mix the the: with 100 * 400 pL H,O with
; carfridge cartridge | ML of i =
at 4 ’nmes_ the level \ with 100 200 L of v ACN (5% dimethoate-d,
assessed in the pL of sample S formic 53.33 L of matrixin 500
AN acid] . ML of solution

recovery. 160pL of matrix Injection volumen: 5 L

300 plL of solution Total injected amount:
0.53mg
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WORKFLOW

CHRONECT

ROBOTIC
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Optional step
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LC-QqQ-MS/MS Parameters

4 A
. Triple Quadrupole 100% ?

Column: Accucore C TSQ Altis
2.1 % 100 mm, lon spray voltage (+): 3500 V 80%
particle size 2.6 um lon spray voltage (-): 2500 V ﬁ

. _ _ 5 60%
Column temperature: 30 C Sweep gas: 1 (arbitrary units) o
Flow rate: 0.350 ml/min Ion transfer tube: 325 °C 3 A40% —Mobile

= phase A
Injecti | 125 pl Vaporiser temp.: 3250 °C =S
Injection volume: 2.5 p P 20% —Mobile
Autosampler temperature: 10°C Working mode: SRM | phase B
0% !
« Mobile phase A: Water (0.1 % formic acid, 5 mM ammonium formate, 2 % MeOH) 0 5 10 15
Time (min

k « Mobile phase B: Methanol (0.1 % formic acid, 5 mM ammonium formate, 2 % water) (min) W,

243 compounds
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Results
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The PAL ySPE QUECHhERS clean-up workflow

With Elution Step
®Sample pSPE

At Elution Tray - -

USPE Sample Load Volume

USPE Sample Loading Speed

®@Wash pSPE

none

Wash pSPE Solvent Index

Wash pSPE Solvent Fill Speed

Without Elution Step

Solvent Module

Elution Solvent Index 2

Elution Solvent Fill Speed

|

®Transfer Eluate to 2ml Vial

Transfer Eluate Volume 0 pL
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Optlmlzatlon of PAL uSPE QUEChERS clean-up workflow
g Spinach blank extract spiked at 10 ppb .

FluaZifOp E;\GNk /@ﬁ'

Without elution With elution step
step

328.2->254.2 ,328.2->282.2 328.2->2542 ,3282->2822

£ x102{ Not Found £ x102 | Ratio = 266.3 (78.5 %)
3 854 3
o O 851
84 8
7.5 754
74 7
6.54 6.5
6 6
5.5 554
54 5
4.54 45
4 4 44
3.5 3.5
34 3
2.5 2.5
2 2
1.54 1.54
; N N ;] .__m/
0.5 I N 0.5+
04 0
T T T T T T T T T T T T T T T T T T T T
10.4 10.5 10.6 10.7 10.8 10.9 1 1.1 11.2 11.3 10.4 10.5 10.6 10.7 10.8 10.9 1 1.1 11.2 11.3
Acquisition Time (min) Acquisition Time (min)
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362.1->288.1 , 362.1->316.2
2 x10 2

>
o
[G]

26-
241
221

2.
1.8
1.6
1.4
1.2

14
0.8-
0.6-
0.4-
0.2-

04

Not Found

Without elution

step

TRAINING 2024

Haloxyfop E;\(\ICUOT.

T
123

T T T
124 12.5

Acquisition Time (min)

With elution step

362.1->288.1 ,362.1->316.2

%)
2
c
>
o
(@]

x102

2.6
2.4
2.2

2]
1.8
1.6
1.4
1.2

14
0.8-
0.6-
0.4-
0.2-

04

Ratio = 229.5 (90.4 %)

Optlmlzatlon of PAL uSPE QUEChERS clean-up workflow
S o Spinach blank extract spiked at 10 ppb .

11.7 11.8

T T T T T T T T
11.9 12 121 12.2 12.3 12.4 125

Acquisition Time (min)
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Optlmlzatlon of PAL uSPE QUEChERS clean-up workflow
e o Spinach blank extract spiked at 10 ppb .

Q UizaIOfOp cVQNj/ \O\OJ \n,ou

(o]

Without elution With elution step
step

345.0 ->299.0 , 345.0 ->254.9 345.0->299.0 , 345.0 ->254.9

27 -
£ x102 | Not Found £ x102 | Ratio = 9.3 (124.7 %)
3 =
§ 554 § 554
5+ 5+
454 454
4 44
35 35
34 34
2.5+ 2.5+

2 24
1.5 1.54
14 14
0.54 e e T = 0.5 / \

04 04

T T T T
11.3 11.4 11.5 11.6 1.7 11.8 11.9 12 121 12.2 11.3 114 115 11.6 11.7 11'_8 11'_9 1'2 12|,1 12|,2
Acquisition Time (min) Acquisition Time (min)
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Optimization of PAL ySPE QUEChERS clean-up workflow

)

Tomato blank extract spiked at 10 ppb EII
@
T —

8000 8000

7000 Haloxyfop 7000 Quizalofop ] Fluazifop Triple
15000 druol

6000 6000 1 Quadrupole

5000 5000 ] 75Q Altis™
1 |

4000 4000— 0000

3000 3000 -

2000 2000 5000

1000 1000— ]

0 I — \/\/\\/\\ T 0 [ — — 0 T I — T
6.5 7.0 6.5 7.0 5.0 5.5 6.0

8000 Time (min) 8000 Time (min) Time (min)

70007 7000 15000

6000— 6000— ]

5000 5000— ]
10000—

4000 4000— -

3000 3000 ]

2000 2000 50007

1000 1000 ]

0 I — T 0 —— — 0 T I I T
6.5 7.0 6.5 7.0 5.0 55 6.0
Time (min Time (min Time (min)
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Comparison ySPE and dSPE

' |

¢ 200 pL sample L} r |
* 50 uL ACN m- ioiilclaimdie | —
100 L raw

* Cdlibration curve:

Pre- Elute the 5 i SPE extract
200 UL blank + 50_ condition Loadinto cartridge Lt_ H 0
ML of standard mix the the with 100 * 400 uL H,O with
i carfridge cartridge WL of i -
at 4 times the level \ with 100 | 200 L of v ACN (5% dimethoate-d,
assessed in the Ll of sample N\ formic : 53.33 pl of matrixin 500
ACN acid) i WL of solution
recovery. 160uL of matrix Injection volumen: 5 ul
300 pl of solution Total injected amount:
0.53 mg

ASPE and NO ean Up Injecrion vid

* 440 uL H,0O with dimethoate-d,
* 59 pL of matrix and 51 uL of ACN
« Calibration point at 10 ppb: 440 uL H,O with dimethoate-d, + 59 ulL blank + 51 uL of
standard mix at 11.57 ppb in ACN 59 ul of matix in 550

WL solution
Injection velumen: 5 ul
Total injected amount:

0.53 mg
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RT: 0.00 - 20.91

TIC’s comparative (dSPE extract vs uySPE)

Spinach

NL:

800000000

600000000

400000000—

200000000

0

USPE
dSPE

s )Lmlk,ni\h,“u*,.,,»_mmﬂ WIA‘“\‘

9.00E8

TIC MS
spinach_pal_f

]

NL:

9.00E8

TIC MS
spinach_qc_f
s

T T 1 1 T T ]

2 4 6 8

10
Time (min)

12

1 1 | T T T 1 T T T T T T T ]

SPINACH

T
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Without clean-up
diFE clean-up
WEPE clean-up

o: TIC's of the spinach blank

Zone of the
retention time of
Neburon

.............

dSPE Clean-up Pty BSPE Clean-up

Not interference

Spinach blank

Quantifier transition: ]
275.1>57.1 P N \

T
o w2 LI prd
Acpaston s fman]
5 P ;Mxl.:!i Sl Sprech AL di=a
iy
. 4 ia
& o
! F¥]
A4
228

Spinach spiked at
5 ppb

Quantifier transition:
275.1>57.1

) w2 s da

01-10-2024 — 02-10-2024 ALMERIA




TRAINING 2024

Matrix Effect

Matrix effect IIIIIIIIIIII

Tomato

Broccol
Lettuce
Orange

Pineapple
Avocado
Tomato
Broccol
Lettuce
Orange
Pineapple
Avocado

dSPE USPE
Wm<20% E20-50 % E>50%

Blank avocado sample spiked at 10 ug L1 with pesticide mix

dSPE HsPE

60000 60000
50000 50000

METAMITRON ] ] 203 > 104

40000 203 > 104 Interference 40000 o

_N ] ]
NI \\|/ 30000 30000
N._ 7 7

NH; 20000 20000 203 > 175
o) 4 203> 175 .
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Linearity
Acephate (uUSPE) Acephate (dSPE)
1,40E+07 1,40E+07
.
1,20E+07 1,20E+07 -
@ Solvent ® Solvent
1,00E+07

- 1,00+07 ® Tomato - ® Tomato
) -
§ 8,00E+06 P ® Broccoli § 8,00E+06 ® Broccoli
o ot S
© 6,00E+06 .__.-;;ﬂ_-.fj.i' Lettuce © 6,00E+06 Lettuce
L oot ;}_‘ N hat
< o < ® Orange

4,00E+06 . .‘-"““\\l ® Orange 4,00E+06 8

_.,.‘-;{C\s @ Pineapple ® Pineapple
2,00E+06 e 2,00E+06 .
RO @ Grapefruit @ Grapefruit
(]
0,00E+00 @ Avocado 0,00E+00 ® Avocado
0 50 100 150 200 0 50 100 150 200
Concentration (ug/kg) Concentration (ug/kg)
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Recoveries

Orange

é Tomato

240 —

210
180
150
120
90
60
30
- T 0 —— T P e Bl — =

<50 % 50—8OR% ?-1 20 % >120% <50% 50-80 % 80-120 % >120
ecovery (%) Recovery (%)

240
210
180
150
120

O
(@)
No. of compounds

No. of compounds

w o
o O

(@]

B dSPE (10 ug/kg) mdSPE (50 ug/kg)
@ uSPE (10 ug/kg) B uSPE (50 ug/kg)

B dSPE (10 ug/kg) mdSPE (50 pg/kg) @ uSPE (10 pug/kg) B uSPE (50 pg/kg)
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Proficiency test on lemon material was analysed using the automated uSPE clean-
up method, obtaining Z score values lower than = 1.2 in all cases

PROFICIENCY TEST FV-19 (MATRIX: LEMON)

COMPOUND Calculated Concentracion (mg/kg) Zscore

BOSCALID 0.4 0.2
CHLORANTRANILIPROLE 0.166 -0.3
CHLORPYRIFOS 0.109 -0.7

DIAZINON 0.118 -1.2
ETHOPROPHOS 0.034 -0.5

, FAMOXADONE 0.043 -0.1
i _A FIPRONIL 0.02 0.2
FLUBENDIAMIDE 0.054 -0.2
FLUOPYRAM 0.136 0.3
IMIDACLOPRID 0.134 -0.6
LUFENURON 0.43 -1.0
OMETHOATE 0.017 -0.7
PROPAMOCARB 0.104 -0.6
PYRACLOSTROBIN 0.143 -0.9

PENFLUFEN 0.536 0.4
SULFOXAFLOR 0.029 -0.3
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Modulo PAL RTC (online) Modulo PAL RTC
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« Column: 2 Planar columns HP-5MS Ul (15 m
long x 0.25 mm i.d. x 0.25 ym film thickness)

* Injection mode: splitless, 1 uL
« Ultra-inert inlet liner with glass wool frit

* Injector temperature: 70 °C (0.1 min), then
up to 325 °C at 800 °C/min (hold for 5 min).

« Carrier gas: Helium at constant flow = 1.28
mL/min column 1, 1.48 mL/min column 2.

* Oven temperature: 60 °C for 0.5 min, up to
170 °C (80 °C/min) and up to 310 °C (20
°C/min).

106 GC-amenable compounds

arameters

* lonization mode: electron impact
lonization.

« Temperature of the transfer line: 280 °C.

« Temperature of ion source: 280 °C.

NtUY6 9000 GC « Collision gas: nitrogen.

7010 GC MS/MS )
Triple Quadrupole (QqQ) « Solvent delay: 2.6 minutes.

Oven program

Temp (°C)
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Manual dSPE

——

5 mL of the supernatant B

—

+ 750 mg of anhydrous —

—
S
== 5
S
i
—
E—
S

magnesium sulphate and
125 mg of PSA and
vortexed for 30 sec.
Centrifuge 3700 rpm for 5
min and supernatant was
transferred to a 4-mL vial
to which 10 L/ mL
extract of formic acid 5%

solution in acetonitrile

Total injected amount:
1 mg

FLOW

Clean up Step

USPE Cartridge:

- 20 mg Anhydrous
:> MgSO4+ 12mg %
PSA+ 12mg C18+ |

Off-line Version

w 1 mg CarbonX

Extract without clean-up were diluted 1:1 with

ACN or with standard mix

Steps:
1. Condition pSPE cartridge (100 pL ACN)

2. Elution cartridge step with sample (200 pL)

Injection vial:
dSPE: 50 pL of extract was evaporated under N,
and reconstituted with 50 pL AcOEt

Total injected amount:
0.50 mg

USPE: Automatic injection
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The PAL WSPE clean-up workflow

Syringe wash (3 cycles) with AcN
Conditioning Load 100 pL of AcN 1 2:30 min
Condition uSPE cartridge with ACN (Waste) \ )
( \ :
Load 200 pL of sample diluted 1:1 with ACN or standard 2 3:30 min
(Automatic injection of 1 uL of sample)
—

Elution step is not necessary; it is only required for acidic
compounds that are LC-amenable
USPE workflow

1 2
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Olive Crange

=50% 50-70 % 80-120 % =50% S50-70 % BO-120 %
Recovery (%) Recovery (%)

Rice

B uUSPE

| dSPE

No. of compou
oENuannmwEE

No. of compounds
oENuannmwEE

HNo. of compounds
cEBHESEHES

|- |
<50 % S50-70 % 80-120 %
Recovery (%)

@&

Tomato Tea ,

No. of compounds
T STy =3
No. of compounds
oEBuEnnneEE

— — N — | —.
<50 % 50-70 % 80-120 % <50 % S0-70% 80-120 %
Recovery (&) Recovery (%)
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|C\S com parative Total injected amount:

- USPE = 0.5 mg
&_ ORANGE dSPE = 0.5 mg

x10 9 |+EI TIC Scan Frag=70.0V Blank_orange_QC.D

1 dSPE 1

154
1.4
1.34 HSPE
1.24
1.14
1
0.9
0.8
0.7

0.6
0.4 -

0.3 1 h‘w

0.2

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Counts vs. Acquisition Time (min)
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Chlorthalonil o I o

Orange spiked at 10 pg/kg of Chlorthalonil “ f “
(Analysis by GC-QQQ)
dSPE USPE
266.0 -> 231.0 , 266.0 -> 133.0

£ x10% | Ratio = 266.0 > 231.0 , 266.0 -> 133.0

8 174 £ x10 4] Ratio = 81.8 (93.4 %)
1.6 § 1.74
1.5 1.64
1.4 15
1.3 144
1.2 1.34
1.1 1.24
14 1.1
0.9 14
0.8 0.9
0.7 0.8
0.6 0.7
0.5 0.6
0.4 0.5
0.3 0.4
0.2+ 0.3
0.1 0.2
O,M 0.1
-0.1+ 04
0.1

‘ 58 5.85 59 585 6 6.05 61 : : : : : : : :
Acquisition Time (min) 5.8 5.85 5.9 5.95 6 6.05 6.1
ition Time (min)
Recovery:0% | Recovery: 96 % f

EURL-FV (2022-M44) Automatisation of the clean-up step of multiresidue methods in GC-MS

01-10-2024 — 02-10-2024 ALMERIA



https://www.eurl-pesticides.eu/userfiles/file/EURL-FV-2022-M44-Automatisation%20of%20the%20clean-up%20step%20of%20multiresidue%20methods%20in%20GC-MS.pdf
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Evaluation of the USPE
for the analysis of spices
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Paprika Curry

6‘ Elei)crl)(er
" .

D s
ch?llli Turmeric

Extraction

Citrate buffered
QUEChERS extraction

4 g anhydrous
magnesium sulphate

Axial agitator for 6

Step 1: 2 g of sample added 10 ml acetonitrile 1 g sodium chloride . .
7 mL distilled water shaken for 6 1 g trisodium citrate min and centrifuge
(vortex). minutes. dihydrate and 0.5 g at 3700 rpm for 5
min.

disodium hydrogen
citrate sesquihydrate

Step 2: Clean-up

Steps
Syringe wash (3 cycles) with AcN
Load 100 pL of AcN
Condition uSPE cartridge (Waste)

Conditioning

Load 200 pL of diluted sample (200 pL raw extract + 50 pL AcN) (Collection
Vial)

Load 100 pL of AcN (5% formic
acid)

Elution step (Collection Vial)

Elution
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Curry

USPE

USPE  dSPE Not clean-up

Dry chilli

4 .

Black pepper g 2
. : |
£ £
E ; -
‘%.as‘

- .
§;—'

———

USPE

s v
dSPE Not clean- -up :

\_,/

USPE dSPE Not clean-up

USPE dSPE Not clean-up
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Matrix Effect

MUSPE dSPE MUSPE dSPE MUSPE dSPE MUSPE dSPE MUSPE dSPE MUSPE dSPE

18

o

16

o

14

o

12

o

10

o

8

N2 of compounds
o

6

o

4

o

2

o

o

Paprika Curry Turmeric Chilli Black Pepper Average

H<20 B20-50 E>50
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Triflumuron
O F Q3590013905 (+)
Cl 0 JC_)L /©/ |?<F 1083 JR1000%(0
N™ N a02]
H H MSPE ] dSPE
80@:
Blank curry sample 021 T it Blank curry sample
ransitions
xs] Transitions 6@25 359.0>139.0
o] 359.0>139.0 see] 359.0>156.0
1 359.0>156.0 ]
] a0
1.5&3: 1
] 302
103] ]
] 202
502 ]
] 1022
000 — ]
Vas' e es w0 aws  an | as a0 as  an e a0 a5 90 e ————
. X 3 RT Z(g;g 845 850 855 860 865 870 875 880 885 890 8% 900 905 . 371](’)])
Q- 805 Curry spiked at 0.02 mg kg QB 805 Curry spiked at 0.02 mg kg 107

2863 R167.23%(5782)

Transitions
359.0>139.0
359.0>156.0

Triflumuron \/

9062

5002

4002

ri sad6% 468

Transitions
359.0>139.0
359.0>156.0

Matrix

interference
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Q-7 RT:9.90 min -

4583,
R 6611513

Curry spiked at 20 ppb Quinoxyfen

40
35@
30935
zwé

203

O L L O I B
965 an 75 980 98 990 9% 1000 1005 1010 1015 1020 1025 1030
RT (min)

High ion supression . dspe

1537
o /\/\/\/—}\/\

Trfrrrrprrrrprrrrprrrrprrrrprrrrrrrrryprrrrprrrrprrrrrrrrrrr o rrrrrr
965 970 75 980 98 990 9% 1000 1005 1a10 1015 1020 1025 1030
RT (min)
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Differences in the slopes of the calibration curves

Group 1 Group 2
Paprika-Chilli Curry-Turmeric
RSD(%) Paprika-Chilli vs Curry-Turmeric
<50 131 compounds <50 175 compounds
> 50 53 compounds > 50 9 compounds

Bifenazate diazene
Butoxycarboxim

RSD(%) Paprika-Chilli ¢ Demeton_—S-methyI-squone
Dicrotophos

<50 178 compounds Group 3 Nl\i/lgtnhpoyr:layrln
> 50 6 compounds Black Pepper Omethoate
Oxamyl
/ 0 Black pepper vs Black pepper vs Oxvdemeton-methvi
RSD(%) Paorika-Chilli C T . y y
Bupirimate " aprika-thilli L= LErle Not included compounds in MACP in red color
Fluopyram <50 100 compounds 118 compounds
Phosmet | With specific
Pyridaphenthion
Triazophos ‘ Y :
Notincluded compounds.i-n MACP in red color Black pepper needs specific calibration curve
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Recoveries using pspe clean-up
100

90
80
70
60
>0 A lowest MRL of 0.05 mg kg™
40 or higher for 99% of the
30 analytes
20
10
o - - - - - M- N

R50 R100 R50 R100 R50 R100 R50 R100 R50 R100

% of compounds

Paprika Curry Turmeric Chilli Black pepper
Bm<50 Wm50-70 m70-120 @>120
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ohclusions
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Advantages of the PAL uSPE QUEChERS clean up workflow

v One USPE cartridge configuration for a wide variety of food matrices
v Very effective clean-up by uSPE facilitates the homogeneity in the calibration curves

v" Automation means that submitting the calibration curve to the clean-up is not such a
tedious and time-consuming step.

v’ Better clean-up performance compared to dSPE

v Instrument maintenance is also positively affected because, generally, cleaner extracts
are obtained and so the lifespan of certain instrument parts (such as the ion source and
columns) increase.

v Miniaturisation means less sorbent material is required.

v Automation allows you to increase the number of samples in a working day by 25%. For

example: increase from 20 to 25 samples.
v' But...
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Advantages of the PAL uSPE QUEChERS clean up workflow

*Highlight two or three advantages and two or three disadvantages of automated uSPE.
*What advantage do you see in performing a second elution of the sample?

Do you think it would be useful for your laboratory?

*To what extent could the introduction of this new instrument impact ISO 17025 compliance?
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