LIMITS OF THE CURRENT
MULTI-RESIDUE METHODS APPLIED BY
THE EU OFFICIAL LABORATORIES FOR

FRUITS AND VEGETABLES
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Extraction methods

Number of results reported by extraction method
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Acetone {Luke-NL Method} Acetonitrile {QUEChERS) Ethyl Acetate {SwekEt)
Acceptable Questionable Inacceptable | Acceptable Questionable Inacceptable | Acceptable Questionable Inacceptable
EUPT-FV16 (91,7 ) 7.7 0,6 [ 93,9 ) 2,9 3,2 [ 955 ) 2,9 1,6
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’i Compounds Evaluated| % F- % F+

EUPT-FV14 17 18 0.9
- EUPT-FV15 18 14 03
W cuerrvis 2 13 01
g/ EUPT-FV17 11 0,8 0,5

Similar number/percentage with AcN, EtAc, Acetone based methods
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Solubility of solvents in water

Solubility in water PubChem Handbook of Chemisiry and Physics. 94 "

Acetonitrile 800 (g/L) to 25° C miscible
Acetone 100% miscible
Dichloromethane 13,2 (mg/L) to 25°C slightly soluble
Petroleum Ether insoluble
Ethyl Acetate 80 (g/L) to 25° C soluble

Solubility of fatty acids with various organic solvents

Solubilities at 20° C

No of C atoms
Ethyl acetate Acetonitrile

10 289 407 66
1 425 706 185
14 15,3 15,9 1,8
15 15,4 13,8 11
18 0.5 1,54 <0,1




Co-extracted matrix components of Tomato

Absolute height > 10000 counts LC-TOF-MS

Mass

Citrate QUECHhERS

Luke-Method
Ethyl Acetate method
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Co-extracted matrix components of orange D
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25 Commodites

.
=

Pear Cucumber Potato Orange Green bean

$

Lemon Apple Lettuce Strawberry

Cauliflower Pumpkin

7

Avocado Leek Banana

Pepper Green tea Parsley Tomato Carrot

Aubergine
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Citrate QUEChERS with clean-up
o Sample weigh: 10 g
o Extraction solvent: Acetonitrile

Citrate QUEChERS without clean-up

o Sample weigh: 10 g

o Extraction solvent: Acetonitrile
— Final extract:

o GC: 1'gsample/mL extract

Ethyl acetate method o LC:0.2 g sample/mL extract

o Sample weigh: 10 g

o Extractionsolvent: Ethyl Acetate

Total injected amount

NL method 2 mg for GC

o Sample weigh: 15 g 1 mg for LC
o Extraction solvent: Acetone

Total number of results= 225 compounds ‘25 commodities = 5625 results/comn
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GC-QqQ-MS/MS

Percentage of Common Transitions by method
(same transition(s) at different retention time windows)

2,5

2,0

E o transitions

mitransition
(]

% of common transitions

Citrate QUEChERS .
t Q Citrate QuEChERs  Ethyl acetate method NL method
without clean up
method
method

Blue 0.2 min. Green 0.1 min. 1g sample /mL extract



x103

~
w

Fonofos at 10 pg/kg in Avocado. GC-MS/MS

Std in solvent
at 10 pg/L

SRM1

| (137>109)

SRM2
(246>137)

{Ratio=0,4

Citrate QUEChERS Citrate QUEChERS Ethyl Acetate NL method
without clean-up method method method
" SRM1 " SRM1 . SRM1 “ SRM1 *
* (137>109) 1 (137>109) 151 (137>109) (137>109)
" 65 o
6 ol 7
7 55 55
6 5 5] 6
. M “ "
3.59 351 4
4 34 3
" 22: 22: 3
2 157 15 2
I8 1
1 05 054 b
' SRM2 @' SRM2 ! SRM2 « SRM2 -
28(246>137{ ) (246>137) 2 (246>137) (246>137)
261 atio: 0,3 22 atio: 0,34 | atio: 0,3 Ratio: 0,27
24/ Diff .: 25 % | Diff .: 15 % Diff .: 20 % 2 Diff .: 33 %
221 181 b 18
: :
N 14 " 141
12: 1.2 121 124
124 1 & 1
H 08 031 08
22 06/ 061 06/
N 041 044 041
B Q. o . @ . X
0- 0- 0- A 04

66 67 68 69 7
Counts vs. Acquisition Time (min)

71 12

66 67 68 69 7 71 72
Counts vs. Acquisition Time (min)

66 67 68 69 7 71 72
Counts vs. Acquisition Time (min)

66 67 68 69 7 71 72
Counts vs. Acquisition Time (min)

66 67 68 69 7 71 72
Counts vs. Acquisition Time (min)
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 SRM2 (133>117)

144
1.3+
1.24
114

Metazachlor at 10 ug/kg in Celery. GC-MS/MS

Std in solvent
at 10 ug/L

SRM1 (209>133)

x103

10.451 1.5
1.4+
1.3+
1.2
114

14

0.9+

0.8+
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0
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1

15

. 144

s Ratio: 0,87 13
1.24
114
1,
0.9
0.8
0.74
0.6
0.54
0.4
0.34
0.24
0.1
0,

104 106 108 11 112

Counts vs. Acquisition Time (min)

Citrate QUEChERS

method

1 SRMT

(209>133)

*10.438

0.580

SRM?2

: (133>117)

Ratio: 1,32
Diff .: 51 %

X

10.603 10993

104 106 108 1 112

Counts vs. Acquisition Time (min)

104 106 108 1 112

Counts vs. Acquisition Time (min)

Ethyl Acetate NL method
method

0 SRMI W% SRM T
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1 N
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0.8 0.84

0.7 0.74

061 06-

0.5+ 0.5

0.4+ 0.4

0.34 0.34

0.2 0.2
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0- 04
x1$§ SRM?2 x103 SRM2
 (133>117) 5 (133>117)
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eRLFVOSS
LC-QqQ-MS/MS

Percentage of Common Transitions by method
(same transtion(s) at different retention time windows)
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Citrate QUEChERS Citrate QUEChERS Ethyl acetate method NL method
method without clean up
method

Blue 0,2 min. Green 0,1 min. 0.2 g sample /mL extract



Haloxyfop at 10 ug/kg in Aubergine. LC-MS/MS

Citrate QUEChERS

Std in solvent
at 10 ug/L

Ethyl Acetate
method

NL method

Citrate QUEChERS
without clean-up
method

method

x10 2 |+ESI MRM Frag=380.0V CF=0.000 DF=0.... | x10 2 |+ESI MRM Frag=380.0V CF=0.000 DF=0... | x102 |+ESI MRM Frag=380.0V CF=0.000 DF=0... | x10 2 |+ESI MRM Frag=380.0V CF=0.000 DF=0... | x102 |+ESI MRM Frag=380.0V CF=0.000 DF=0....
54 5 54 51 5
@ - @ - (% Y @
. 44 . 4 . 4 . 4 .
lon Ratio: 0.38 lon Ratio: 0.34 is lon Ratio: 0.27 ,s|| lon Ratio: 0.21 lon Ratio: 0.39
3.5 35 . 5 . o opr . 3.5 see |
Diff.: 11% Diff.: 29% Diff.: 45% Diff.: 3%
34 34 34 ] 2
2.5 2.5 2.5 2.5 2.5 .
*10.322 £10.334 « 10.334 10.322
24 24 24 24 2]
*10.334
1.5 1.5+ 1.5+ 1.5 1.5+
14 14 14 14 14
0.5 0.5+ 0.5+ ] | o054 0.5
x102 [+ESI MRM Frag=380.0V CF=0.000 DF=0... | x10 2 |+ESI MRM Frag=380.0V CF=0.000 DF=0... | x10 2 [+ESI MRM Frag=380.0V CF=0.000 DF=0... | x10 2 |+ESI MRM Frag=380.0V CF=0.000 DF=0... | x102 |+ESI MRM Frag=380.0V CF=0.000 DF=0...
] “10B22 54 * 10322 © 101322 .
54 *10.322 5 Fl 5 5 10.322
454 4.5 459 || 451 4.5
A + 4 I 1 +
354 3.5 3.5 “ | 3.5 3.5
34 3 34 “ 34 34
251 2.5 2.5 | 2.5 2.5
2l 2 2+ : 24 2
154 1.5 154 ‘ 1.5 1.5
1 L L 14 1
054 0.5 05 - 0.5 0.5-
0- 0 0-
10 102 104 106 10 102 104 106 10 102 104 106 10 102 104 106 10 102 104 106

Counts vs. Acquisition Time (min)

Counts vs. Acquisition Time (min)

Counts vs. Acquisition Time (min)

Counts vs. Acquisition Time (min)

Counts vs. Acquisition Time (min)
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Azinphos methyl at 10 ug/kg in Onion. LC-MS/MS

Std in solvent
at 10 pg/L

Ethyl Acetate
method

NL mehod

Citrate QUEChERS
without clean-up

method

Citrate QUEChERS

method

+ESI MRM Frag=380.0V CF=0.000 DF=0....

+ESI MRM Frag=380.0V CF=0.000 DF=0....

x102

+ESI MRM Frag=380.0V CF=0.000 DF=0....

x10 2

+ESI MRM Frag=380.0V CF=0.000 DF=0....

+ESI MRM Frag=380.0V CF=0.000 DF=0....

*9.174 5 5 “p.16p 5 *9.17. 5
454 45 : | 454 45-
4% e o
354 354 J ‘: 3.5 3.59
34 3+ 34 34
2.5+ 2.5 | 2.5 254
2 2 2 24
1.5+ 1.5 1.5+ 1.5
] Ratio: 0.08 .| Ratio: 0.09 /| '] Ratio: 0.06 ] Ratio: 0.46
| Diff.: 78% °] Dift.: 76% | Diff.: 84% °| Diff.: 24%
+ESI MRM Frag=380.0V CF=0.000 DF=0... | x10 2 |[+ESI MRM Frag=380.0V CF=0.000 DF=0... | x10 2 |+ESI MRM Frag=380.0V CF=0.000 DF=0... | x102 |+ESI MRM Frag=380.0V CF=0.000 DF=0... | x10 2 |+ESI MRM Frag=380.0V CF=0.000 DF=0....
54 5 5 54
4.5+ 4.5 451 4.5
4 4 4 4
3.5 3.5 354 3.59
34 34 34 34
‘o7 2.5 2.5 25 251
21 2+ 5l ol
159 ‘9162 1579 NG 1.51 *9.174 1.5 *9.150
14 1 14 1
0_5,\__§/\L 054 >N o.shL 0.5+

878889 9 9192 93 94 95 96
Counts vs. Acquisition Time (min)

878889 9 91 92 93 9.4 95 96
Counts vs. Acquisition Time (min)

878889 9 91 9.2 93 94 95 9.6
Counts vs. Acquisition Time (min)

878889 9 91 92 93 94 95 96
Counts vs. Acquisition Time (min)

878889 9 91 9.2 93 94 95 9.6
Counts vs. Acquisition Time (min)
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— Matrix 2 (GC-MS)
2 o Matrix 1 (GC-MS)
o
« ¢ Solvent

° ® ° .

o Matrix 2 (LC-ESI-MS)
o
(]
®
: Matrix 1 (LC-ESI-MS)
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% of compouds  Matrix Effect(%) - Orange. GC-MS/MS
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% of compouds Matrix Effect(%) - Leek. GC-MS/MS
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compouds  Matrix Effect (%)- Broccoli. LC-MS/MS
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% of compouds Matrix Effect (%)- Leek. LC-MS/MS
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Total Area Chromatogram

Total Area Chromatogram

2,50E+11

2,00E+11

1,50E+11

1,00E+11 -

5,00E+10

N2 of total molecules

Dilx10 Dilx 20

No
Dilution

Dil x 5

% Pesticides Suppression

>50%

60

50
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30

20

10

14000
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10000
8000
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4000
2000

N2 of total molecules
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No Dil x 5
Dilution

Dil x 10

% of compounds >50% suppression
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Solvent used in GC systems

40

. 10 NRLs

30
. 7 NRLs 7 NRLs
20
15
2 NRLs 2 NRLs
. 1 NRL .
0 ]

Acetone Acetonitrile Ethyl acetate* Diisopropyl ether Isooctane*® Toluene*

% of NRLs

LA



Multiresidue exiraction methods
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10 mL . B pH adjustment
Volume of organic solvent used

MW Clean-up step

10 mL
E Centrifugation

B Partitioning solvent
addition

B Shake (manually?,
autom. shake?, turrax3)

Bl Salts addition

Approx. time per sample (min)
(9]

W Extraction solvent addition

B Sample weighing

0 .
Citrate QUEChERS  Citrate QUEChERS SweEt method mini-Luke Dutch
with Clean-up without Clean-up method Aut ti 5
5 g MgS0O4 utomation:
L gCI 5 g MgS04 10 Na2504 15 g NaCl
g Na 1 g NaCl

125 g PSA
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Flonicamid in tomato
by LC-MS/MS

230.1->202.6 ,230.1->173.9 , 230.1 -> 147.7 CO ”brO -I-lo N curve

£ x102 | Ratio = 54.1 (98.5 %)
3 g Ratio =36.5(99.3 %)
© O . OO 5 I I I g / kg Flonicamid - 6 Levels, 6 Levels Used, 6 Points, 6 Points Used, 0 QCs
5.5 @ 4105y =676.552168 * x - 450.398230
: 2 R*2 = 0.99976142
2 344 Type:Linear, Origin:Ignore, Weight:1/x
@
54 8 32
£
4.5+ 28+
2.6
44 2.4
2.2
3.5 2
1.84
3 1.64
1.44
251 o 12
14
24 084
0.6
1.5+ 044
0.2
14 0-
-0.24
0.5+ " 20 0 20 40 60 8 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540
Concentration (ng/ml)
0,

23 24 25 26 27 28 29 3 31 32 33
Acquisition Time (min)

Recovery at 0.010 mg/kg (citrate QUEChERS with PSA)= 102%
RSD= 5%
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TFNA in tomato
by LC-MS/MS
Citrate QUEChERS (with PSA)

@

Recov=15%

RSD= 5%

x104

1.14
1,054

0.95

Standard at
0.100 mg/kg ~

0.75-
0.7+
0.65-{
0.6
0.55-
0.5
0.45-
0.4+
0.35-{

Recovery at >
0.100 mg/kg

0.2
0.154
0.1+

0.05-

Citrate QUECHhERS (No PSA)

+ESI MRM Frag=380.0V CF=0.000 DF=0.000 CID@20.0 (191.8000 -> 148.1000) 100ppb_BellPepper_No PSA_Dilx5_A.d

Standard at
0.100 mg/kg

Recov= 95%
RSD= 4%

Recovery at
0.100 mg/kg

182184 186 188 19 192 104 196 198 2 202204 206 208 21 212 214 216 218 22 222 2.4 226 228 2.3 232 234 2.36
unts vs. Acquisition Time (min)

Low recovery

185 19 195 2 205 21 215 22 225 23

Counts vs. Acquisition Time (min)

16 165 17 175 18

Recovery at 0.010 mg/kg with ZrO, instead of PSA= 7%

RSD= 1

3%
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TFNG in tomato N FH ”H\)%o
by LC-MS/MS o

Citrate QUECHhERS (with PSA) Citrate QUEChERS (No PSA)

104 |+ESI MRM Frag=380.0V CF=0.000 DF=0.000 CID@15.0 (248.9000 -> 202.8000) R1_100ppb_BellPepper_No PSA_Dilx5.d
244

2.3
2.2
2.1

Standard at o]
0.100 mg/kg i

1.6

1.5
1.4

a1 Recov=119%
"l RSD= 1%

0.9
0.8+

0.7+
0.6+

Recovery at

Recovery at
0.100 mg/kg

Recov= %
RSD= 10%

Standard at
0.100 mg/kg

0.4+
0.100 mg/kg
.
0.2
0.1
0,
6148 5 17 1562 184 186 158 19 102 154 106 108 2 202 204 206 208 21 212 214 135 14 145 1'5 155 1's 1.65 117 195 1's 185 1'9 1.05 2 2,05 21

172 174 1.76 178
Acquisition Time (min) - . "
Counts vs. Acquisition Time (min)

Low recovery

Recovery at 0.010 mg/kg with ZrO, instead of PSA= 5%
RSD= 14%



Citrate QUECHhERS

x103
s Recov=53% 1]
151 RS D: ]O% 151
144 14
"1 Standard 0.010 mg/kg 13
1.2 1.2
1.1 1.1
1 1
0.9 09
0.8 0.8
0.7 0.7
o Recovery %
0.5 05
0.4+ 0.4
0.3 0.3
0.2 0.2
0.14 0.1
0 0

105 1055 106 1065 107 1075 108 1085
Counts vs. Acquisition Time (min)

Orange

QUEChHERs
without clean-up

x10°

Recov= 100%
RSD= 3%

Standard
0.010 mg/kg

Recovery

105 1055 106 1065 107 1075 108 1085
Counts vs. Acquisition Time (min)

Citrate QUECHhERS with ZrO, instead of PSA:

Recov = 94% RSD = 4%

1.6]
1.5
1.4
1.3
1.2

0.9
0.8
0.7]
0.6]
0.5]
0.4
0.3]
0.2
0.1

Tolylfluanid

o
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£

P

.

e
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NL-Method

Recov= 120%
RSD= 9%

Recovery

Standard
0.010 mg/kg

10.5 10.55 10.6 10.65 10.7 10.75 10.8 10.85
Counts vs. Acquisition Time (min)



x103

1.054

0.95+
0.9
0.85+
0.8
0.75+
0.7
0.65+
0.6
0.55+
0.5
0.45+
0.4
0.35+
0.3
0.25+
0.2
0.15+
0.1
0.05+

Recov =117%

Citrate QUECHhERS

Standard 0.010 mg/kg

Recov=47%
RSD= 12%

Recovery

103

1.054

1.954
0.9+
1.85
0.8+
.75
0.7+
1654
0.6+
155
0.5
.45+
0.4
.35
0.3+
1.254
0.2+
.15+
0.1+
2.054

Orange

QUEChHhERs
without clean-up

Standard 0.010 mg/kg

Recovery

RSD= 1%

9 905 91 915 92 925 93 935 94 045 95 955 96
Counts vs. Acquisition Time (min)

Citrate QUECHhERS with ZrO, instead of PSA:

9 905 91 915 92 925 93 935 94 945 95 955 96
Counts vs. Acquisition Time (min)

RSD=11%

x103

1.05)
1
0.95
0.9
0.85
0.8y
0.75

Recov= 92%:;

0.6]
0.55
0.5
0.45
0.4

Dichlofluanid

*
i
* *
0
*
ropean
ission
-

NL-Method

Recov=121%
RSD: 9 (o)

Recovery

Standard
0.010 mg/kg

T T T T T T T T T T T T T
9 9.05 9.1 9.15 9.2 9.25 9.3 9.35 94 945 9.5 9.55 9.6
Counts vs. Acquisition Time (min)



Chlorothalonil

Broccoli

QUECHhERs with conjugate
Citrate QUEChERS acid hydrolysis NL-Method

xi0? x10* X108
3.64 3.6 3.6
., Recov=45% .+ Recov= 82% 3« Recov=87%
21 RSD= 15% 1 RSD= 3% * RSD=13%
3 3 Standard 3
28 25 0.100 mg/kg 2
264 26 2.6
2.4 244 2.4
22 2.24 2.2
2 24 2
' 1: Recovery 1:
144 14 1.4
1.24 1.2 1.2
. a 1 Standard {0.100 mg/kg
0.84 0.8 0.8
o Standard 0.100 mg/kg 0] 06
041 041 0.4 ecovery
021 Recovery o 0.2
. 74 745 75 755 76 7165 77 775 18 785 ik 74 745 75 155 76 765 11 175 18 18 ’ 71 72 73 74 715 76 17 18

Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min)
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Recoveries in Avocado (0.01 mg/kg)

Chlorpyriphos-methyl 0% 97 %

Phenthoate 0% 92 %
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Procymidone LC-MS/MS in tomato
INSTRUMENT A
0.200 mg/kg

284.0 > 67.0 , 284.0 -> 255.8 , 284.0 > 95.0 284.0 > 67.0 , 284.0 -> 255.8 , 284.0 > 95.0 284.0 > 67.0 , 284.0 -> 255.8 , 284.0 > 95.0
£ x10 24 Ratio = 34.6 (110.9 %) £ x10 27 Ratio = 25.5 (81.9 %) £ x10 2| Ratio = 28.2 (90.4 %)
3 1.35 Ratio = 73.1 (96.7 %) 2 g Ratio=71.0(95.1%) 3 7 Ratio = 81.7 (108.1 %)
(] B (]
134 1.74
1.25] 1.5+ 164

1.2
1.15-
119

149 1.54
1.3 1.4
1.05

! (\ \ "
- || ST S

v \\ | ANAT A

NI b WAL A F g e

0.4 0.4 0.4

0.354 034 0.3

" 4546474849 5 515253 545556575859 6 616263 " 4546474849 5 515253 545556575859 6 616263 " 4546474849 5 515253545556575859 6 616263
Acquisition Time (min) Acquisition Time (min) Acquisition Time (min)

[—
L

Sheath gas Sheath gas Sheath gas
temperature: temperature: temperature:
200°C 275°C 375°C

Area: 329 counts Area: 397 counts Area: 384 counts
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Procymidone LC-MS/MS in fomato

INSTRUMENT B

10ppb Procymidone dilx30 20ppb Procymidone dilx30

4200 Rt: 5.8 min . Rt: 5.8 min
4400 . s B
o MRM1 283.9>256.0 ... MRM1 283.9 256.0
L [ MRM2 283.9-2228.0 1004 d MRM2 283.92228.0
gggg 9000.0
3000 a
2500 o 3000.0
2600y £ T000.0)
%%gg £ fo000 :
2000 . 3 ' Ratio:
1800 Ratio: E 50000
1400 0.235 4000.0 0.208
}'SES ' 20000
a00
Egg 2000.0
200 1000.0
Y40 4244464845052 54 86886062 6466G68 707274767880 oo 40424446 48505254568 5_'8 GOG2G4 GERE 707274767860

Time, min Time, min
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Diafenthiuron
< 250000
oz
<
200000 /._‘K‘
150000
—+—solvent AcN
—e—AcN/H20
100000 —+—Broccoli .
50000 \
\ ) ) S
O T T T T T T 1
0 50 100 150 200 250 300 350

min
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Recoveries at different injection time

100
80
g 60 B Omin
;13 40 B 120min
20 -: B 186min
0 -
R1
Diafenthiuron Broccoli
14000 -
12000
10000 -
g 8000 |
< 4000 - —e-Standard (50ug/Kg)
4000 - ——R1
2000 | B
0 : " : i
0 50 100 150 200

min
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/JJ\ S
O dbht Oo iy
C,3H3N,0S , C3H3N,0,5
385.2308 Diafenthiuron (1) Sulfomonoxide { IV) 401.2257
C23H3ON202

C,3H3,N,0,
369.2536
351.2430
CH(CHs);
@—0 N=C=N -—
PhO NH—CO—-NH-C(CHj3)3 A—

CH(CHa3),

Carbodiirnide (I
urea
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LC-QToF

1000000

200000

800000

700000

600000

500000

400000

300000

200000

100000

0 4

Diafenthiuron Broccoli

J- R1:0% R2:0%

Difenthiuron

Sulfomonoxide

v

m St
m St2
mSi3
mRI1_t1
R1_12
mRI1_13
mR2_t1
mR2 12
mR2_13



x10 5 |+ESI EIC(401.2257) Scan Frag=360.0V 50ppb_Brocoli_Citricox5_3.d
2

;| Standard Broccoli | Urea

EURL-FV :;; | [M+H]*=369.2536
] Sulfomonoxide

Diafenthiuron

0.4+
0.3+
o x
0.1+

0 (RN e/ YA AAA/\\
48 49 5 51 52 53 54 55 56 57 58 59 6 61 62 63 64 65 66 67 68 69 7 71 72 73 74 75 76 77 718 79
x10 5 |+ESI EIC(369.2536) Scan Frag=360.0V R1_Brocoli_Citricox5_3.d

@l R1 Broccoli [M+H]* =369.2536

ve] | Urea
3.25-

N
2.75 .
25/ Sulfomonoxide

2.254

21 [M+H]* =369.2536

1.75

15| Diafenthiuron

1.25 € ,

1

0754 Y

0.5 |

0.254 N \ A
- M

77172 73

48 49 5 51 52 53 54 55 56 57 58 59 6 61 62 63 64 65 66 67 68 69
x10 5 |+ESI EIC(401.2257) Scan Frag=360.0V R2_Brocoli_Citricox5_3.d

Il R2 Broccoli

[M+H]*=369.2536
Urea

74 75 76 77 78 79

o] [M+H]*=369.2536
16 Sulfomonoxide

Diafenthiuron

o e
7 71 72 73 74

75 76 77 718 79

48 49 5 51 52 53 54 55 56 57 58 59 6 61 62 63 64 65 66 67 68 69
Counts vs. Acquisition Time (min)
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Recoveries at different injection time

LC-QQQ
80
g 60 - B Omin
g 40 - W 120min
20 | Bl 186min
0 -

R1

Diafenthiuron Orange

140000
120000 L
100000
80000
60000
40000

20000

0 ! . .
0 50 100 150 200

min

o

TT— —e—Standard (50ug/Kg)

—t=R1

Area
1
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LC-QToF
Diafenthiuron Orange
500000
450000
400000 m St
350000 St2
300000 S
5 , EmRIT_t1
& 250000 _
200000 mRI1_13
150000 mR2_fl
100000 SR
mR2 13
50000
O T 1

Difenthiuron Sulfomonoxide Urea



+ESI EIC(401.2257) Scan Frag=360.0V 50ppb_Naranja_Citricox5_3.d

Standard Orange

e\ AN AR

Sulfomonoxide

Urea

48 49 5 51 52 53 54 55 56 57

7.9

+ESI EIC(385.2308) Scan Frag=360.0V R1_Naranja_Citricox5.d

R1 Orange

Diafenthiuron

VN

‘ e

48 49 5 51 52 53 54 55 56 57

7.1 72 73

74 75 76 77

78 79

x10 5

1.4+
1.3

+ESI EIC(401.2257) Scan Frag=360.0V R2_Naranja_Citricox5_3.d

R2 Orange

AmM/th

Sulfomonoxide

Diafenthiuron

48 49 5 51 52 53 54 55 56 57

61 62 63 64 65 66 67 68

Counts vs. Acquisition Time (min)

6.9 7

7.9
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Residue definition: Methomyl and thiodicarb
(sum of methomyl and thiodicarb expressed as methomyl)

ARfD: 0,0025
Thiodicarb ARfD: 0,01 Present in the sample
Methomyl
R,
EHEI]JCDEN :C > i|3|
SCH
3 5 [+ _CH
i SCH, HyC YfE 07 e
CH,MNCO,MN = CH
CH,
Not Approved Approved

0.07 mg/Kg 0.03 mg/Kg
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What are we looking for in a MRM?

1-Acceptable performance for X? Compounds
2-Compatible with LC and GC-MS/MS (no evaporation)
3-Selective

4-Low matrix effects

5-Low organic solvent consumption

6-Cheap and quick

7-Extensive information available
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Citrate QUEChERs
AL

v

QUEChHERs
with acid hydrolysis

'4

1.6+
1.4+
1.24

1,
0.8
0.6
0.4
0.2

0,
x104
1.84
1.6+
1.4+
1.2+

14
0.8
0.6
0.4
0.2

0,

100 pg/kg
Std-Chlorothalonil
in Broccoli

x4 SRMT (266>133)

1.8+

Recovery at 100 pg/kg
Chlorothalonil in Broccoli

x10 4

1.8
1.6
1.4
1.24

1,
0.8
0.6
0.4-|
0.2

0,

SRM1 (266>133)

SRM?2 (266>231)

x10 4

1.8
1.6
1.4
1.2

1
0.8
0.6
0.4
0.2

SRM2 (266>231)

72 74 76 78 & 82
Counts vs. Acquisition Time (min)

0,
‘ 7 72 74 76 78 8 82
Counts vs. Acquisition Time (min)

x104 -

1.8
1.6
1.4
1.2

1,
0.8
0.6
0.4
0.2

0,
x10 4
1.8
1.6
1.4
1.2

1,
0.8
0.6
0.4
0.2

0,

100 pg/kg
Std-Chlorothalonil
in Broccoli

SRM1 (266>133)

\

Recovery at 100 pg/kg
Chlorothalonil in Broccoli

x10 4

1.8
1.6
1.4
1.2

1,
0.8
0.6
0.4
0.2

0,

SRM1 (266>133)

L

" SRM2 (266>231)

7 72 74 76 78 8 82
Counts vs. Acquisition Time (min)

x10 4

1.8
1.6
1.4
1.2

14
0.8
0.6
0.4
0.2

SRM2 (266>231)

0-

68 7 72 74 76 78 8 82
Counts vs. Acquisition Time (min)
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Other  QUEChERS

\\\.

SweEt | WHEEL
Method MRMS

Mini-Luke

8 German Dutch-NL _
"~ Method Method




Cucumber ER Pepper H Tomato E® Grape

100

Suppression (%)

Matrix

"EWRLFVOH»

Leek M Orange

. - 29%
° ¥ - ; r el ® *
ee® 2 : o o ° ‘e . ®
.=O:=__..2 _______ - | “ _ _ -
o2 ! . .o.~
R . 71%:
..:..o.. . ..: .ﬁo ° @
.:. -] .. hd ... e ) o -
D‘ .: .: * @ © o .O‘ .‘ ’ L]
o . o 2..:':: & o O @ o
2,000 3,000 4,000 5,000 6,000

X Molecule Area-
Background/Pesticide Area

Broccoli ®



Evaluation of Matrix effects
VS

Multi Residue Methods

Evaluation of specific steps



Chlorbromuron at 10 ug/kg in Cherry. GC-MS/MS

Tomato spiked at QUEChERS without Citrate QUEChERS
10 pg/L clean-up method
" SRMI (233>124) 02 SRM1 (233>124) "' SRM1 (233>124)
1.14 *3.687 114 |
11 . "I Ratio: 0.15 0 ZZ Ratio: 0,42 Q
0o/ ROTIO = 091 Diff.: 67 % 1 Diff 7 %
0.8—0145 0.8 0.7
071 0.7+ . 0.64
ol 05 3.646 s
051 051 044
4 ol 0.3 *3.665
0.3 0.3
0.2+ 0.2 0.24
0.1 0.1 0.1+
0/ 0/
x102 - SRM?2 (233>205) x10§ - SRM2 (233>2095) x102 - SRM?2 (233>205)
5 1 5
us *3.683 7-?: *3.642 a5l
4 6'2: 4
351 551 351
3 4.2: 3
2.5 44 25
351
2 3 2
1.5 22 1.59 *3.665
: ! w 1—Lw
05 iy 051
o O.giw o
| 333435236373839 4 4142  33343536373839 4 4142 | 333435236373839 4 4142

Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min)



http://www.clipartsfree.net/large/6390-ok-button-clipart.html
http://www.viewpsd.com/wp-content/uploads/2013/04/delete-button.jpg

Aldicarb sulfone at 10 ug/kg in Parsley. LC-MS/MS

Tomato spiked
at 10 ug/L

Ethyl Acetate
method

NL method

Citrate QUEChERS
without clean-up

QUECHERS

method clean-up
x102 [+ESI MRM Frag=380.0V CF=0.000 DF=0... | x102 |+ESI MRM Frag=380.0V CF=0.000 DF=0... | x102 [+ESI MRM Frag=380.0V CF=0.000 DF=0... | x102 [+ESI MRM Frag=380.0V CF=0.000 DF=0... | x102 |+ESI MRM Frag=380.0V CF=0.000 DF=0...
54 5 * 1479 5] ~ 1779 54 5 “1779
45| lon Ratio: 0.62 4.5 . | . ] 45 lon Ratio: 45 :
lon Ratio: Q *>1lon Ratio: | Q 0.39 Q lon Ratio Q
4 *1.759 44 1 | 44 Y. 1. 49
0.62 +0.57 I Dift - 3771 779 0.63
5 35 ~ege . l~eee .« | 5 . (-] 354 Diff.:
38 Diff.: 0% 35\Diff.: 8% 35 Diff.: 2%
3 34 “ |
2.5+ 254 :
2 24 “‘
1.5+ 151
14 14
\\
0.5 059 — — S
o o o
x102 [+ESI MRM Frag=380.0V CF=0.000 DF=0... | x102 |+ESI MRM Frag=380.0V CF=0.000 DF=0... | x102 [+ESI MRM Frag=380.0V CF=0.000 DF=0... | x102 [+ESI MRM Frag=380.0V CF=0.000 DF=0... | x102 |+ESI MRM Frag=380.0V CF=0.000 DF=0...
54 5] 5 5 5
457 45 454 454 451 *1.779
4 ol *1.779 n n o
357 351 3.51 e 351 351
31 3 3 I 3 31
*1.768 |
251 254 251 3 25 *1.768 251
2] 2 24 | 2 3
1.5 1.5 1.5 1.5 9
1 1 1 1 L
0.5-] 0.59 05 T | sl 0.5
0’

14 1516 17 1.8 19 2 21 22
Counts vs. Acquisition Time (min)

14 1516 17 1.8 19 2 211 212
Counts vs. Acquisition Time (min)

14 1516 17 1.8 19 2 21 22
Counts vs. Acquisition Time (min)

14 1516 17 1.8 19 2 2.1 212
Counts vs. Acquisition Time (min)

14 1516 17 1.8 19 2 21 22
Counts vs. Acquisition Time (min)



http://www.clipartsfree.net/large/6390-ok-button-clipart.html
http://www.clipartsfree.net/large/6390-ok-button-clipart.html
http://www.clipartsfree.net/large/6390-ok-button-clipart.html
http://www.viewpsd.com/wp-content/uploads/2013/04/delete-button.jpg
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Chlorothalonil
NL-Method Results

Recov. () | RSD (9

Broccoli 87 13
Red Pepper 96 9
Orange 119 13

Avocado 85 6



Chlorothalonil
2 EURL-FV

Citrate QUEChERs QUEChERs
10 g of sample + 10 ml of ACN with conjugate acid hydrolysis
—
Agytax 4 g MgS0,,1 g Nacl, 10 g of sample + 10 ml of AcN
1 g Dihydrated Sodic Citrate + Formic acid

0.5 g Sesquihydrated Sodic Citrate Shake 4 min " ﬂ.
Shake 4 min by ﬂ Agytax

4 g MgS0,,1 g NaCl

Centrifuge 5 min at 3500 rpm Shake 4 min < ﬂ-
Take 5 1 Agytax
mL

Centrifuge 5 min at 3500 rpm
750 mg of MgS0;,125 mg PSA

Agytax

A

Shake 309 «
ake 30s Iff . g 1 g/mL
Centrifuge 5 min at 3500 rpm
50 uL <
Formic ﬂ
Acid 5% 1g/mL

AcN
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NL-Method
(Dutch mini-Luke)

15 g of sample + 20 ml of
Acetone + 15 g Na,SO,

Mix 30 s by Turrax « ﬂ

[ Add 20 ml PE + 10 ml DCM ]

4

: ﬂ
[Centrifuge 5 min at 3500 rpm]

[0.3 g/mL]




Dichlofluanid and Tolylfluanid
T

Citrate QUEChERs NL-Method
without clean-up (Dutch mini-Luke)
15 g of sample + 20 ml of
10 g of sample + 10 ml of AcN Acetone + 15 g Na,SO,
Cary—T1 G —1
Agytax
4 g MgS0,,1 g NaCl, [ Add 20 ml PE + 10 m| DCM ]
1 g Dihydrated Sodic Citrate
0.5 g Sesquihydrated Sodic Citrate Mix 30 s by Turrax 3 ﬂ
Shake 4 min by
Agytax < ﬂ Centrifuge 5 min at 3500 rpm
Centrifuge 5 min at 3500 rpm ﬂ
Take 5mL | < ﬂ }{(,3 0.3g/mL
750 mg of MgS0,,125 mg PSA 3{O’§im
S O
Shake 30s | < ﬂ X H -~ ~o
=7 He TS~
Centrifuge 5 min at 3500 rpm ‘
50 pL Formic < ﬂ @\ . \O\ !SH JCHE
Acid 5% AcN NN 8 I"Ihl Fil
I I
1g/mL F S CH F S CH

ol S

ClI ClI

Dichlofluanid Tolylfluanid
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x103

1.054

—_
L

0.95-
0.9+
0.85
0.8+
0.75-
0.74
0.654
0.6
0.554
0.59
0.45-
0.4+
0.35-
0.3+
0.254
0.24
0.15-
0.14
0.05-

Citrate QUECHhERS

x103

1.05
Recov= --- N
0.954
0.9
0.854
0.8
0.754
0.74
0.65-
0.6
0.55-
0.5
0.454
0.4
0.35
0.3
0.25
0.24
0.154

RSD= ---

Standard 0.010 mg/kg

Recovery %
zh/\K Q 0.054
i 0,

Broccoli
QUEChHERs
without clean-up

Recov= ---
RSD= ---

Standard 0.010 mg/kg

Recovery

x103

1.054

0.95+
0.9+
0.85
0.8+
0.75+
0.7+
0.65+
0.6
0.55
0.5+
0.454
0.4+
0.35+
0.3
0.25+
0.2+
0.154
0.1+
0.054

Dichlofluanid

NL-Method

Standard
0.010 mg/kg

Recovery

Recov= 90%
RSD= 14%

9 905 91 915 92 925 93 935 94 945 95 955 96
Counts vs. Acquisition Time (min)

9 905 91 915 92 925 93 935 94 945 95 955 956
Counts vs. Acquisition Time (min)

Citrate QUECHhERS with ZrO, instead of PSA:

Recov = 61%

RSD = 6%

9 905 91 915 92 925 93 935 94 945 95 955 96
Counts vs. Acquisition Time (min)



“ Tolylfluanid
SEWRLFVO- >

Broccoli

QUECHERs
Citrate QUEChERS without clean-up NL-Method

x103 103 x103 -
14 14 14

131 Recov=114% 13 Recov=109% 1351 Standard 0.010 mg/kg
= RSD= 10% = RSD= 15% =

115 1.15] 115
11 11 114

1.0?: 1.0?: 1.0?:

095 )95 | 095 | Recovery
09| 09/ 09|

0.85- )85 0.85-

007§ )072 0072 Recov= 80%
071 071 071

065 | 65/ 065|

RSD= 13%

06- 061 06-
0551 )55 0551
051 051 051
0451 )45 0451
041 04 041
0354 1351 Standard 0.010 mg/kg Ly
03, Standard 0.010 mg/kg 031 03,
0.25 )25 0.25
021 021 021
0.154 )15 0.154
0.1 Recovery 0.1 Recovery o
0.051 .05 0.051
0] 0] 0]

105 1055 106 1065 107 1075 108 1085 105 1055 106 1065 107 1075 108  10.85 105 1055 106 1065 107 1075 108 1085

Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min)

Citrate QUECHhERS with ZrO, instead of PSA:
Recov=80%  RSD =4%
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Standard 10 ppb in Pear

+ MRM (218.4 -> 173.9) 10 ppb _Pear_ZrO2cleanup_Dilx5.d

x10 3]

*5.06
Etho

2 min.
yquin

%]
2
c
3
Q
]

3.25+

3,
2.751
251
2.251
2,
1.75
1.5
1.25
14
0.75-
05
0.25-
0,
-0.25-

QUECHhERS Citrate

Recovery 10 ppb in Pear

+ MRM (218.4 -> 173.9) R2_10 ppb _Pear_zZrO2cleanup_Dilx5.d
x10 2

7]
2
c
=3
Q
o

14
0.9+

*5.126 min.

+ MRM (218.4 -> 160.2) 10 ppb _Pear_ZrO2cleanup_Dilx5.d
x10 3 Ratio = 107.2 (107.5 %)
3.754
3.5
3.254
34
2.75
2.5+
2.25+
2,
1.754
1.5+
1.254
1,
0.754
0.5
0.254
04
-0.25+

*5.062 min.
Ethoxyquin

Counts

53 54 55
Acquisition Time (min)

53 54 55
Acquisition Time (min)

Ethoxyquin
0.8+

0.7
0.6
0.5+
0.4
0.3+
0.2
0.1+

04 ]
-0.1-

46 47 48 49 5 51 52 53 54 55
Acquisition Time (min)
+ MRM (218.4 -> 160.2) R2_10 ppb _Pear_ZrO2cleanup_Dilx5.d
x10 2
1,

%) A
c Ratio =
3
o
]

0.95+
0.9+
0.85+
0.8+
0.75+
0.7+
0.65+

0.6

0.55-

47 48 49 5 51 52 53 54 55
Acquisition Time (min)



B EURL-FV

Standard 50 ppb in Pear

x10 47
2.8
2.6
2.4
2.2

2,
1.8
1.6
1.4
1.2

14
0.8
0.6
0.4
0.2

0,

0.2

Counts *

MRM (218.4 -> 160.2) 50 ppb_Pear_QCitrate+ZrO2_Yttria_Dilx5.d

5.113 min.
Ethoxyquin

4.7 4.8 4.9

41 52 53 54 55 56
Acquisition Time (min)

+MRM (218.4 -> 173.9) 50 ppb_Pear_QCitrate+ZrO2_Yttria_Dilx5.d

x10 4 | Ratio = 97.1 (124.8 %)

Counts

2.8
2.6
2.4
2.2

2,
1.8
1.6
1.4
1.21

1,
0.8
0.6
0.4
0.2

0

5.113 min.

Ethox

yquin

-0.2

=

4.7 4.8 4.9

52 53 54 55 56
Acquisition Time (min)

QUECHhERS Citrate

Recovery 50 ppb in Pear

+ MRM (218.4 -> 160.2) 50 ppb_R2_Pear_QCitrate+ZrO2_Yttria_Dilx5.d

x10 2

Counts

1.051
1]
0.95-
0.9
0.85-
0.8
0.751
0.7
0.65-
0.6

*5.11
Etho;

3 min.
yquin

4.7 4.8 4.9

52 53 54 55 56
Acquisition Time (min)

+ MRM (218.4 -> 173.9) 50 ppb_R2_Pear_QCitrate+ZrO2_Yttria_Dilx5.d

x10 2 Ratio = 71.4 (91.7 %)
1.05-
1.025
1,
0.975-|
0.95
0.925
0.9
0.875-
0.85
0.825-|
0.8
0.775-
0.75
0.725-|
0.7
0.675-|

Counts

*5.113

min.

Ethoxyquin

4.7 4.8 4.9

52 53 54 55 56
Acquisition Time (min)




B EURL-FV

Standard 100 ppb in Pear

+ MRM (218.4 -> 160.2) 100 ppb_Pear_QCitrate+ZrO2_Yttria_Dilx5.d
x10 4| 5.113 min.

g Ethoxyquin
o 4

3.5

3

2.5

2

1.5+

14

0.5

47 48 49 5 52 53 54 55 56
Acquisition Time (min)
+ MRM (218.4 -> 173.9) 100 ppb_Pear_QCitrate+ZrO2_Yttria_Dilx5.d
x10 4 | Ratio = 77.8 (100.0 %)
3.254
3,
2.754
2.5+
2.254
2
1.754
1.5+
1.251
1,
0.75+
0.5
0.254
0
-0.25+

5.122 min.
Ethoxyquin

Counts

47 48 49 5 53 54 55 56

Acquisition Time (min)

Recovery 100

QUECHhERS Citrate

ppb in Pear

+ MRM (218.4 -> 160.2) 100 ppb_R2_Pear_QCitrate+ZrO2_Yttria_Dilx5.d

*5.105 min.
Ethoxyquin

%]
2
c
S|
Q
O

x10 27

1.6
1.5
1.4
1.3
1.2
1.1

0.9
0.8
0.7

0.6

4.7 4.8

4.9 5 5.

1 52 53 54 55 56

Acquisition Time (min)

+ MRM (218.4 -> 173.9) 100 ppb_R2_Pear_QCitrate+ZrO2_Yttria_Dilx5.d

Counts

x102

1.5
1.4
1.3
1.2
1.1

14
0.9
0.8
0.7

0.6

*5.11

Ratio = 101.7 (130.7 %)
Etho

3 min.
quin

4.7 4.8 4.9 5

54 55 56
Acquisition Time (min)

53




B EURL-FV

x10 47
2.8
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

-0.2+

Counts *+

Standard 50 ppb in Pear

5.11

MRM (218.4 -> 160.2) 50 ppb_Pear_QCitrate+ZrO2_Yttria_Dilx5.d

3 min.

Ethoxyquin

4.7 4.8 4.9

4 52 53 54 55 56

Acquisition Time (min)

+ MRM (218.4 -> 173.9) 50 ppb_Pear_QCitrate+ZrO2_Yttria_Dilx5.d

x104]

Counts

2.8
2.6
2.4
2.2
2,
1.8
1.6
1.4
1.2
1,
0.8
0.6
0.4
0.2
0

Ratio = 97.1 (124.8 %)

5.113 min.
Ethoxyquin

-0.24

4.7 4.8 4.9

5.1

52 53 54 55 56
Acquisition Time (min)

QUEChERS Citrate quick extraction

x10 27
2

Counts

2.1

2
1.9
1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.14

14
0.9
0.8
0.7
0.6
0.5

Recovery 50 ppb in Pear

+ MRM (218.4 -> 160.2) 50 ppb_R2_Pear_QCitrate+ZrO2_Yttria_3min_Dilx5.d

5.105 min.
Ethoxyquin

4.7 4.8 4.9

1 52 53 54 55 56
Acquisition Time (min)

+ MRM (218.4 -> 173.9) 50 ppb_R2_Pear_QCitrate+ZrO2_Yttria_3min_Dilx5.d

x10 2

Counts

2.2+

2,

1.8+

1.6+

1.4+

1.2+

14

0.8

0.6

Ratio = 106.7 (137.2 %)

5.105
Ethoxy

min.
quin

4.7 4.8 4.9

52 53 54 55 56
Acquisition Time (min)




Ethyl acetate exiraction

B EURL-FV

Standard 10 ppb in Pear Recovery 10 ppb in Pear

+ MRM (218.4 -> 160.2) 10 ppb_Pear_AcOEt_Dilx5.d

+MRM (218.4 -> 160.2) 10 ppb_R2_Pear_AcOEt_Dilx5.d

£ x103] gir:K min. g x10 2|
3 3754 oxyquin 8
© 35 0.9
3.25-
3 0.8+ *5.105 min.
) 75: 074 Ethoxyquin
251 0.6
2.25-
24 0.5
1.75+ 0.4
1.5
1.251 0.31
14
0.2
0.75-
0.5 0.1
0'22: 0 n
-0.25

47 48 49

51 52 53 54 55 56
Acquisition Time (min)

+MRM (218.4 -> 173.9) 10 ppb_Pear_AcOEt_Dilx5.d

£ x10 3] Ratio = 94.0 (120.9 %) £ x102 | Ratio =
3 375 S 3 1025
o - Ethoxyquin
3.5 1
3.25- 0.975-
37 0.95-
2.2727 0.925-]
9on] 0.9
iy 0.875-|
1.754 0.85-
154 0.825-]
1.25- 0.8 5.087 m
1 0.7751 Ethoxyq
0.75 0.75-]
0.54 0.7254
0.25- 0.7
04 0.675-]
-0.25-

4.7 4.8 4.9

59 52 53 54 55 56
Acquisition Time (min)

47 48 49 5 51 52 53 54 55 56

Acquisition Time (min)

+ MRM (218.4 -> 173.9) 10 ppb_R2_Pear_AcOEt_Dilx5.d

47 48 49 5 51 52 53 54 55 56
Acquisition Time (min)



B EURL-FV

Standard 50 ppb in Pear

+ MRM (218.4 -> 160.2) 50 ppb_Pear_pH2_QCitrate+ZrO2_Dilx5.d

5.122 min.
Ethoxyquin

x104 |

Counts

2.4
2.2
2,
1.8
1.6
1.4
1.2
1,
0.8
0.6
0.4
0.2
0,
-0.21

4.7 4.8 4.9

1 52 53 54 55 56

Acquisition Time (min)

+ MRM (218.4 -> 173.9) 50 ppb_Pear_pH2_QCitrate+ZrO2_Dilx5.d

x10 4|

Counts

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 = 100.0 (100.0 %)

-0.2

5.122 min.

Etho!

yquin

4.7 4.8 4.9

5.1

52 53 54 55 56
Acquisition Time (min)

QUECHERS Citrate pH 2 (formic acid)

Recovery 50 ppb in Pear

+ MRM (218.4 -> 160.2) 50 ppb_R2_Pear_pH2_QCitrate+ZrO2_Dilx5.d

Counts

x10 3]

5.5
5-
4.5
4,
3.5
3,
2.5

5.12

2 min.

Ethoxyquin

70R=22%

4.7 4.8 4.9

5.2

5.3

54 55 56
Acquisition Time (min)

+ MRM (218.4 -> 173.9) 50 ppb_R2_Pear_pH2_QCitrate+ZrO2_Dilx5.d

7]
2
c
=]
Q
O

x10 3
6,
5.5
5,
4.5
4,
3.5

Ratio = 97.4 (97.4 %)

5.122
Ethox

min.
yquin

4.7 4.8 4.9

5.1

5.2

5.3

54 55 56
Acquisition Time (min)




QUECHERS Citrate pH 3 (formic acid)

B EURL-FV

Standard 50 ppb in Pear Recovery 50 ppb in Pear

+ MRM (218.4 -> 160.2) 50 ppb_Pear_QCitrate+ZrO2_yttria_Dilx5.d + MRM (218.4 -> 160.2) 50 ppb_R2_Pear_pH3_agitax15min_QCitrate+ZrO2_yttria_Dilx5.d
2 x104 5.113 min. 2 x104 ] 5.113 min.
gs b Ethoxyquin g Ethoxyquin
o 2 O 1.64
1.8+ —
14 Z%R=80%
1.6
1.2
1.4+
1.2 Ly
14 0.8
081 0.6
0.6
0.4
0.4+
0.2 0.24
0- 04
47 48 49 5 51 52 53 54 55 56 47 48 49 5 51 52 53 54 55 56
Acquisition Time (min) Acquisition Time (min)
+MRM (218.4 -> 173.9) 50 ppb_Pear_QCitrate+ZrO2 _yttria_Dilx5.d +MRM (218.4 -> 173.9) 50 ppb_R2_Pear_pH3_agitax15min_QCitrate+ZrO2_yttria_Dilx5.d
£ x10* | Ratio = 1 £ x104 | Ratio = 96.5 (98.9 %)
3 2.2 5.113 min. 3 & 5.113 min.
o Ethoxyquin o Ethoxyquin
2,
1.6
1.8+
1.4
1.6
14/ 1.2
1.2 14
1 0.8
0.8
0.6
0.6
0.4 047
0.2+ 0.2
0+ 04
47 48 49 5 51 52 53 54 55 56 47 48 49 5 51 52 53 54 55 56

Acquisition Time (min) Acquisition Time (min)



T
!
Xk
.
European
=1 EURL-FV
-

HSC\:S‘//CH\”H o -
\ |
O/N N:\\%O
Pendimethalin in green pepper
Standard addition Standard addition
EUPT-FV 17 samples EUPT-FV 17 samples
by LC-MS/MS by GC-MS/MS
300000 60000
250000 50000
200000 / 40000
—¢—157B
150000 ——79A 30000
100000 TR 50000
50000 10000
0 T T T T T T 1 0 . T T )
0 50 100 150 200 250 300 350 0 50 100 150 200

Average concentration: 0.076 mg/kg Average concentration: 0.042 mg/kg

Assigned value: 0.062 mg/kg




