AUTOMATISATION OF THE CLEANUP STEP OF
MULTIRESIDUE METHODS IN LC-MS FOR HIGH
FAT CONTENT COMMODITIES
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This study compared manual dSPE with automated uSPE workflows for cleaning extracts of olives, avocado,
and various spices (paprika and curry). Both methods employed QUEChERS extraction for a target list of 264

pesticides.
Olives 0 Paprika
12.5¢
Sorbent Amount Format Automatisation
anhydrous MgSO,/PSA/C18/CarbonX 20/12/12/1 mg uSPE v
EMR 30 mg USPE v
EMR 15 mg USPE v
Cci18 15 mg USPE v
anhydrous MgSO,/Zsep 750/175 mg dSPE
(avocado)
EMR-Lipid/EMR Lipid Polish 1000 mg / 2000 mg
(anhydrous MgSO,/NaCl = dSPE (spices)
(4:1))

Spanish Food Composition Database. https://www.bedca.net/bdpub/ (Access in May 2024)
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https://www.bedca.net/bdpub/

Extraction Step: Citrate QUEChERS

Add 10 mL AcN Add Shake 6 min
Shake 6 min | i | —— | Centrifuge at 4000 rpm
—— for 5 min

Add 7 mL HZO
Wait 15 min




dSPE

5mL
supernatant

750 mg anhydrous Shake 30 s
é i’ /‘( Mg30O, + 175 mg Z-3ep | Centrifuge at 4000 rpm
5mL
supernatant

for 5 min

EMR-Lipid tube (conditioned with 5 ml of supernatant to
5 mL of water) + vortex 30 s . a Polish tube + vortex
Centrifuge at 4000 rpm for 5 min 30 s + centrifuge
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-
Automated USPE

- D Evaluated cartridges Condition Sample Elution
o
200 plL extract
without clean-  — | anhzdrous MgSOi/PSA/CIB/CarbonX l | Condition with 100 EI' of AcN l Load Elution with 100 uL
up + 50 uL AcN 200 pL of of AcN (5% formic
sample acid

i
150 L extract ‘ Em: ?g mg I —
without clean- m
up + 50 uL AcN
—
c18

Condition with 100 pL of AcN
20% H,O

Condition with 100 EI' of AcN l

Load

150 pL of
sample
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-
Injection vials

Pe—

| anhydrous MgSOH/PSA/C18/CarbonX I 100 “I- clean-up extract

‘ EMR 30 mg I 71 pL clean-up extract | 400 pL water (dimethoate-dé) é&«' «
EMR 15 m

+ 29 uL AcN 900 ML water (dimethoate-dé) &

g E:

dSPE I 53 ulL clean-up extract
+ 47 uL AcN

,‘ In this way, the matrix-solvent ratio
@ .. remains consistent regardless of the
cleaning method used
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Analysis by LC-QqQ-MS/MS

Column: Zorbax Eclipse Plus C8
2.1x100 mm and 1.8 um particle
size

Mobile phase A: Water (0.1 %
formic acid, 5 mM ammonium
formate, 2 % MeOH)

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

Column temperature: 35 °C
Flow rate: 0.3 ml/min

Injection volume: 5 UL
Autosampler temperature: 12 °C

% Mobile phase

100%

80%

60%

10
Time (min)

——Mobile phase A
—e—Mobile phase B

lonisation mode: Positive and
negative

Capillary (positive and negative):
3000 V

Nebulizer: 45 psi

Nozzel: 400 V

Drying gas flow: 13 L/min

Drying gas temperature: 120 °C
Sheat gas flow: 10 L/min

Sheat gas temperature: 375 °C
High Pressure RF (Positive): 150 V
High Pressure RF (Negative):110 V
Low Pressure RF (Positive): 60 V
Low Pressure RF (Negative): 60 V
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Results and discussion
 TIC’s and extract appearance

Not clean-up

dSPE

EMR 15 mg

EMR 30 mg

ci18
MgSO,/PSA/C18/Carbon X

,
]
3

NS tprars
cohwON=

x10 2 +ESI TIC Scan Frag=380.0V FS_BM_Aceituna_PAL_GCcartridge.d
1.1,
1 1

1.05

1 dSPE

15 mg EMR cartridges
30 mg EMR cartridges
C18 cartridges

0.95 4
0.9 4
0.85 4
0.8 4
0.75 4
0.7 4
0.65 4
0.6
0.55 4
0.5
0.45 4
0.4
0.354
0.3 4
0.254 h
0.2 4
0.154
0.1
0.05 4

0.5 1 1.5 2 25 3 3.5 4 4.5 5 5.5 6 6.5 7 75 8 8.5 9 9.5 10 10.5 1 11.5 12 125 13 13.5 14 14.5 15 15.5 16 16.5 17 17.5
Counts (%) vs. Acquisition Time (min)
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Results and discussion
 TIC’s and extract appearance

. 1. Not clean-up
(= 2. dSPE
J + 3. EMR15mg
o 4. EMR 30 mg
32 5. CI18
TS o 6. MgsSO,/PSA/C18/Carbon X
— 1 2 3
0ss] dSPE
008-2: 15 mg EMR cartridges

os] 30 Mg EMR cartridges
o7s4 C18 cartridges
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Results and discussion
 TIC’s and extract appearance

x102
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Not clean-up

dSPE

EMR 15 mg

EMR 30 mg

Cci18
MgSsSO,/PSA/C18/Carbon X
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+ESI TIC Scan Frag=380.0V FS_BM_Pimenton PAL_GCcartridge.d

' dSPE !
15 mg EMR cartridges
30 mg EMR cartridges
C18 cartridges
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Results and discussion

TIC’s and extract appearance

x10
1.1

1.054
14
0.95
0.94
0.85
0.84
0.75 4
0.74
0.65
0.64
0.55
0.54
0.45 4
0.4+
0.35
0.34
0.25
0.24
0.15
0.14
0.05

Not clean-up

dSPE

EMR 15 mg

EMR 30 mg

Cci18
MgSsSO,/PSA/C18/Carbon X

scohoON=

04

+ESI TIC Scan Frag=380.0V FS_BM_curry_PAL_GCcartridge.d

1

dSPE

15 mg EMR cartridges
30 mg EMR cartridges
C18 cartridges

05 1 15 2 25 3 35 4

45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12 125 13 135 14 145 15 155 16165 17 175
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Results and discussion
« Apparent recoveries

Olives
0.01 mg/kg
2o 243 534 246 237 247
200
150
100
50
18 18 21
10 3 8 10 ’ 0 0o 3 3 13 1 3
0 - JR— - __1n [ | - —— | —
) o ¥ % <
Q:\' Q:b \QOQ (}' 8,3
> > %
Q\
©
s
R
>
(7

H<60 E60-140 ®m>140 HTroublesome

In all cases, the number of compounds between 60-140 % is similar but it is important that when
we used the MgSO4/PSA/C18/CarbonX cartridges there are not compounds higher than 140% or
troublesome (not detected qualifier or signal suppression).
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Results and discussion .

IOOMTIC
10ppb
Butoxycarboxim
Qualifier transition:
240.1-165.9m/z

dS P E + MRM (240.1 -> 165.9) R_10ppb_Aceituna_PAL_GCcartridge_d.d

2 x102] Ratio = 15.1 (835 %) -
égﬁgggR S 4™ MgSO4/PSA/C18
30 mg EMR 2] /CarbonX

g 25
cartridges )
Ml C18 cartridges :125
¥ 1]
[ 0.75
L | / 00%:

T 2 b 3 45 % 37 ds 3
Aecuisition Time (min)

+MRM (240.1 -> 165.9) R_10ppb_Aceituna_PAL_30EMR.d +MRM (240.1 -> 165.9) R_10ppb._Aceituna_PAL_15EMR_d.d

£ %1047 Not Feund £ %104 | NotFeund
3 5:' EMR 30 mg 1 EMR 15 mg
454 : 454
44 44
354 35
34 3
254 254
; 3'5 2 24
‘ 154 154
14 1
0.5 054 —
0 i 04
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!4 ER 12 33 34 35 36 37 38 38 3 kA 12 33 34 35 36 37 38 39
Acquisition Time (min) Acquisition Time (min)
+MRM (240.1 -> 165.9) R_10ppb_Aceituna_PAL_C18d MRM (240.1-> 165.%) R_10ppb_Aceituna_PAL_ dSIFE_ISD_tld
£ x104 | Mot Found x10# | Not Found
c18 6] dSPE
a 454
454 o
N
154 354
2 3‘
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24 24
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14 14
05 —— 0s e~
04
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IOOMTIC
10 ppb
Thiamethoxam
292-181 m/z
292-211m/z
dSPE
292051810 . 2920-5 2110
]5 Tg EMR ;ﬂ?i Ratio = 314.4 (34.5 %) Mgsm}vpsmc-la
carinages 21 /CarbonX
30 mg EMR 2 o2
cartridges £ 0
o
C18 carfridges 02
0
02
04
06
D&
Js & 41 42 43 44 45 45 47
Acquisition Time (min)
2920->181.0 . 2920-> 2110
2920-> 1810 , 220> 2 EMR 30 mg E x102 | Ratio = 2030.9 (6106 EMR15mg
gxlﬁ Mot Feund 8 44
g 45 H
- /”/\ Fl
g 35 s 2
£ 3 _§
2 s g M
2 o]
15. 1
1
0. 24
] 34
T T T T T T T
39 4 43 44 45 46 a7 T T T T T T T T T
Aocuisibion Time {min) 39 4 41 42 43 44 a5 45 47
Aequisition Time (min)
202051810 , 2820->2110 Cc18 2051810 . 220> dSPE
Exm? Ratio = 1857.3 (5584 %) %1024 Ratio = 7747

Relathve Abundance

25 \
24
15

1
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14
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4 ALMERIA




Results and discussion
« Apparent recoveries

Avocado
/‘( 0.01 mg/kg
253 258 251 253
250 236
200
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In all cases, the number of compounds between 60-140 % is similar but it is important that when
we used the MgSO4/PSA/C18/CarbonX cartridges there are not compounds higher than 140% or
troublesome (not detected qualifier or signal suppression).
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Results and discussion

Troublesome compounds

1

115

IOOMTIC

dSPE

kfb\‘ C18 cartridges

10 ppb
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carmnages 28 JCarbonX
30 mo EMR ) 1
cartridges 28 / \
H "““". / \
15 Wa, i
N L \ |
0s [ \_J'
133 |$'! 1 11'1. "'2 132 14 1"e
Argasition Time (mis)
[+ MM (2655 - 158.0) R_1 « MAM [265.8-> 158.0) R_1(
r :l.'l:)i Mot Found EMR 30 mg ] ﬂc-:‘ rue-ots1: EMR 15 mg
=] 7 . L] :
18 1; f f{"ﬁlll
15 ™, . 1
e A i \
}; '|I III."l lll ".I\ | 16 |,'h'||l i\ M : f |\
12 I\ \ [ 14 /A f’"-.l;"l - Y nssmin ,’
1\ / '|,I A / \ N Y RV ey \ \
114 | | : ‘ ‘ N L
08 ||l 'lII f Illl fh\,' II( HJ‘ A 14/ ; 'fl ﬁ"'\
ol .\ SN W el = \ |
: W \ ] \
06 ™ : ]
08 L“'J‘-‘J e i ‘-.\JI
D4 a4 1
- T T T T T T T T d T T T - T T T T
s 109 1 VAT | B = T | R 11 WE 08 n M1 M2 N3 M4 ns
Acgurnbon Teve (mn) Bequisaon Time [rin)
~ERNTIE T = TSR0y A_ et MAM (255 9 -5 15800
2 x107] Rato =000 % c18 .5 11077 Raio=031
5 2s g ]
B | B =
22 - [ BN 28y
cY I \ f by I
18 / 334 E
16 _./f \ ” I|II 24
- \ e \ | 184 i\
' f— \"\. I’I \-H'\\ n'rJ Ej ;-"’l.-"’"v ot
\ J A . ~ i LT
W\ A I AW /N
04 veq J i | \
02 oEd : ’ I
«32 L 0.4+ ;
1 024
108 s 1 e 2 13 14 15 ’ uzls -Jg 11 1 1'1? 11'! "4 15
Acquinition Time (min) Arguisition Time (min)

2024 ALMERIA

o



Results and discussion
« Apparent recoveries

Paprika
300
252 259 252

250 237 230 236

215 221 214
200 188
150
100

42
50 33 26 28 31 19 31 28
13
oNZ0 clee mlel cles shem ol clem ZHze wlom mE-
R. 10 ppb R.50 ppb R. 10 ppb R.50 ppb R. 10 ppb R.50 ppb R. 10 ppb R.50 ppb R. 10 ppb R.50 ppb
EMR 15 EMR 30 MgS04/PSA/C18/CarbonX C18 dSPE

H<60 m60-140 m>140 mTroublesome

The number of compounds between 60-140 % is higher when we wused the
MgSO,/PSA/C18/CarbonX cartridges and there are not troublesome at 50 ug/kg (not detected
qualifier or signal suppression).
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Results and discussion

Troublesome compounds

Blank of paprika
Carbofuran
222>165m/z
222-123m/z
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Curry

y 300
250

[ ) [ )
Results and discussion
53 249 254 251
200 196 188 191 - o
150
100
60

50 46 N L 46 4z

1586 d EXEN] E N2 1. 1895 886l of28 6870 85

(]
 Apparent recoveries
R. 10 ppb R.50 ppb R. 10 ppb R.50 ppb R. 10 ppb R.50 ppb R. 10 ppb R.50 ppb R. 10 ppb R.50 ppb

7 238

N

EMR 15 EMR 30 MgS04/PSA/C18/CarbonX C18 dSPE

E<60 m60-140 m>140 Troublesome

The number of compounds between 60-140 % is similar when we vused the
MgsO,/PSA/C18/CarbonX or C18 cartridges or dSPE.
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Results and discussion

Troublesome compounds

Curry spiked at 50 ppb
Boscalid
343>307 m/z
343>272.1m/z

3430-> 3071 ,243.0-> 2721
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Conclusions
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In this report, we compared various uSPE clean-up cartridges and dSPE. Across all studied cases,
approximately 20% of the compounds were recovered within a range of 60-140% in the analyzed
maftrices. Automation has the advantage of standardizing the clean-up process for these types of
matrices. Notably, the cartridges MgSO,/PSA/C18/CarbonX and C18 achieved the highest
recovery rates of compounds in the mentioned range:

Percentage of compounds in recovery range 60-140%
EMR 15 EMR 30

Matrix MgsSO,/PSA/C18/CarbonX Ci8 mg mg dSPE

Olives 94 90 92 89 94
Avocado 98 95 96 89 96
Paprika 98 95 95 90 89

Curry 94 96 90 90 95
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