‘_::ist" International Symposium on Capillary Chromatograph‘zﬁ.ﬁfﬁ B

and
11** GCxGC Symposium

Riva del Garda 23" May 2014

APPLICATION OF NEW GC AND LC-MS
APPROACHES TO OVERCOME CURRENT
ANALYTICAL DIFFICULTIES IN PESTICIDE

RESIDUE ANALYSIS

Amadeo R. Fernandez-Alba




European Reference Laboratory - FV
IISE!EEIIA b | & 4

Riva del Garda 23th May 2014




European Reference Laboratory - FV
IEWAJ

ROUTINE LABORATORIES FOR
PESTICIDE FOOD CONTROL

Regulated QC Procedures (17025)

Productivity (10-500 samples/day)
Robustness
Fast response (24-48 h.)
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LC-MS/MS
Low Resolution

HIGH SENSITIVE
LC-QqQ-MS/MS
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Co-extracted matrix components Agilent LC-TOF-MS

Injected: 1g sample/mL extract

it = Leek it = Crange
Mt
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R Leek
400 | s 400 i
300 E 300 :
200 e : = 200 ¥ = Rtfmin)
1o | AR g 100 s
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Miner 3D Enterprise Compounds with absolute height = 10000 counts
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Signal supression due to matrix effects

Injection 1g matrix/mi
x10%

x1(2); +ESI EIC(253.0092) Scan Frag=90.0V 1 Concentratlon Ievel: 100 ppb
/ EIC: m/z 253.0092
Solvent

.

22 Pepper

1.8 Demeton'S'Methyl

08 Leek Orange

7.45 75 7.55 76 7.65 77 7.75 7.8 7.85 79 7.95 8 8.05 8.1 8.15 82 8.25 83 8.35 84 8.45
Counts vs. Acquisition Time (min)
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LC-TOF-MS XIC of tomato matrix compounds and Isoproturon

2.75- Isoproturon (100 ppb)

254 /

1.254

0.754
0.54
0.25-
0 —_—

83 835 84 845 85 855 86 865 87 875 88 885 89 895 9 905 91 915
Counts vs. Acquisition Time (min)

x10€ |- LC-TOF-MS XIC of orange matrix compounds and Isoproturon

83 835 84 845 85 855 86 865 87 875 88 885 89 89 9 905 91 915
Counts vs. Acguisition Time (min) .
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Co-extracted matrix components LC-TOF-MS of orange
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Miner 3D Enterprise

Riva del Garda 23th May 2014




European Reference Laboratory - FV
IEWA’

Data base components- orange matrix compounds

Mass .
1,300
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Miner 3D Enterprise DB: 750 components

Orange: 2743 matrix compounds i
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Co-extracted matrix components of green-tea and orange. LC-TOF/MS

c
E
o — ] &
& 3
[= “<
g :
o o
&
J o . .
[%2] ‘e . .
M% . ..‘.-o. N .-. 9.8 :so".. o )
> C . s ! 0 e [
[o =} e @ ¥ X Y s g0, LA By
m. m. ' ....u o o (il .o..w’r-"..h"o. "~. 4
o E CRUL ey U AL LU | e " o
8§ PRee Gagene 0T
x O .l.. ¢ ....... -.....\... Y I .‘...8.. o, 0 .
=z . .n%.r. ..".—&.V..ao..og. * .....ow__ i e
Eg e % i
™
S=f
52
[T
=
c C
g S
=
& (@)
0
.
.
® .
’ o
[}
L]
L]
f 0
oh
LY
30
Mﬂ.
4
.
mw -... ’
(@) ¢ ®
g !
o it
s .
o
i
Nl
=)
<
.20
(&}
<
m ...... [ ..—. e
= Y LT
o vee ...~n.- M LD
(7] .- 0. » Otu
|Anm LI ] .u..-. . ...-. .ﬁ..
oot o ‘g vy
weals asbuwl Al
00 000 B -.......T.aot..l:.'..’ 9% 00 % Pme 0 000" P e %0
o
o
= 5
o

1,250
1,125
1,000
875
750
625
500
375
250
125

12 14 16

10

2

Miner 3D Enterprise

0

Riva del Garda 23th May 2014




European Reference Laboratory - FV
IEWA’

Data base components- orange matrix compounds (1 g/mL)
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Data base components- orange matrix compounds. Dilution 1

Bt
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miz
3

Mass

Orange 110

5539 Matrix compounds

Data Baze

*
hd

Clr =
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DB: 750 components

Orange: 1765 matrix compounds
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Data base components- orange matrix compounds. Dilution 1:50
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Matrix effect eenmpne o
|
- T NJ\CH
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Kresoxim-Methyl

20 pg/L in Green Tea

Agilent 5975 GC-Q-MS

lon 206.00 (205.70 to 206.70): 20ppb_CacCl2_mix_tea.D\data.ms

Agilent 7000 GC-QqQ-MS/MS

lon 206
S/IN=1.8
gl S o Y hp\wﬂﬂﬂﬂmmwwmﬂﬂMﬂ

lon 131.00 (130.70 to 131.70): 20ppb_CaCl2_mix_tea.D\data. ms

— —
9.00 9.50 1000 1050 1100

lon 116.00 (115.70 to 116.70): 20ppb_CaCl2_mix_tea.D\data.ms

/ lon 116

——
9.50 10.00 10.50 11.00

206>116

Ratio = 63.5

055

- 206>131

S/IN =44.7

I R

Counts vs. Acquisiton Time i)
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INSTRUMENTATION Aldicarb

Orange at 10ppb Orange at 10ppb dilx10
LC-QQQ-MS/MS Agilent 6410 LC-QQQ-MS/MS Agilent 6490
"1213>89 . 213>89
7 E
6.5 254
6 2
247 154
5 N
45 0.5
4
x10! x102 |+
4213 >116 264 213> 116
5.8 244
cel 22
2
5.4 1.8
S/N:0.8 0 S/N: 21.1
48] 1?
46 0.8+
M o]
4.2 0.2
132 133 134 135 136 137 133 113 12 141 116 117 118 118 12 121 122 123 124 125 126 127 128 123 13
Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min)
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Automatically
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False +

Triadimenal .

Tolclofos-methyl
Thiskendazole

ee0
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. ° FV13 @
® FV14 @

Oxydemeton-methyl
Monocrotophos
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Metalaxyl
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€0 O
O
ee e’

Fenhexamid
Ethoprophos
Endosulfan beta
Difenoconazole
Dichlorvos
Chlorpyrifos-methyl
Carbosulfan
Captan

Bifenthrin
Azinphos-methyl
Acephate
3-0OH-carhofuran
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Difficulties in Identification
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Diuron Standard in solvent

FV |
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Other reported pesticides

el Rt:14.55min e N LC-QqQ-MS
475 E ] e Diuron ERY ey Diuren
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25 1?' 1
3.25 ]
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2751 264 0.8
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24 2 0.6
1.784 1.8 054
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| - 03
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.
Fluometuron Standard in solvent
o Rt:14.29min _ . - F'l .
S 1564 S Fluometuran S 24l Fluometuron
1.5 244 32
i i a4
1': 233.2->71.8 221233.2->188.0 22 233.2->159.7
3 5 :
1.2 264
114 1.84 24
14 1584 221
0.9+ 1.4 2
05 1.4
£ 124 164
gs_ 1 14
57 124
0.5 0.3 1
0.4+ 0.6 0.8 \
0.3 04 0.6
0.2 0.4
0.1 0.2+ 0.2
0 04 L -l ] L
0.1 02 02

136 138 14 142 144 146 148 15 152
Acquisition Time (min)

136 138 14 142 144 146 148 15 152
Acquisition Time (mi

136 138 14 142 144 146 148 15 152
Acquisition Time (min)
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Other reported pesticides

LC-TOF -MS
x102  X|C Diuron 233.0243 + 20 ppm. EUPT-SM 06 Diuron
B Sample . _:
ol e QNHCON(CHaiz C9H10CI2N20
06 L [m/z 233.0243 ]
0.4+ ] L Cl Rt 8.8 min
L
0.2 (I
) L M Lo L
6
1% 1 XIC Fluometuron 233.0896 + 20 ppm. EUPT-SM 06 Sample
14
- . . C10H11F3N20
Spiked "\ A e, [m/z233.0898
0.6+ EUPT-SMO06 ey NH N7 Rt 8.6
o F (|3H3
0.2
0
5 55 H 65 7 75 8 85 E) 35 0 105 11 115 12 125
Counts vs. Acqguisition Time (min)
x10% |MS Spectra EUPT-SM06
14 233.0901
09- (IC10 H11 F3 N2 OJ+H)+
0.8+ Best 48 Formula <78 Species W8 miz v Diff (ppm) 78R Score™ 7
0.7- & CI0H11 F3N20
06 g | CI13HIOF2N2 | (MsH)+ | 2330901 | -6.71 86.02
054 O C12H1ZN203 | (M+H)+ 233.0901 | B.72 82.21
0.4-
0.3
0.2-
0.14 229.1889
oL [

T T

229 230 231 232 233 234 235 236 237 238 233 240 241 242

Counts vs. Mass-to-Charge (m/z)
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Acrinathrin
F
F
= C26H21F6NO5
Mw 541.4

Lambda Cyhalothrin C,3H,,CIF;NO,

Mw 449,9
Cl
N 0
F.C 0
0 CN
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GC-QQQ-MS/MS

Acrinathrin
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Pepper Sample

A-Cyhalothrin (EUPT-FV16 Sample 015)

xil

. 208>181

e fa o E = = o= =
R & - B o s = B =
A L L o G

i
|
]

&

Rt =15.05 + 15.2 min ;|

2+ 208>181

x10

Rt =15.2 + 15.36 min
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xi0

. 208>181

o

[ Lo e e
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Y.

o 181>127 nk

' 208>152 '

181>127

208>152

o 181>127

208>152

Courds vs. Acguisition Time (min)

Courts vs. Acguisiion Time (min)

0.734
054 Y
0.25
T T T T T
15 151 152 B3

154

Counts vs. Acguisition Time (min)
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GC-QQQ-MS/MS-Overlapped

«aot 208>181
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A-Cyhalothrin )
Acrinathrin

Pepper Sample ™ 1812152
(EUPT-FV16 .
Sample 015) 2-

x0¢ 181>127

T2

0.73-
0.5-
0.25-

<07 208>152

1.25-

0.73-
0.5-
0.25-

N N

15 15.1 15.2 15.3 15.4 155
Counts vs. Acquisition Time (min)
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GC-QTOF (NCI) Pepper Sample (EUPT-FV16 Sample 015)

A-Cyhalothrin

o

o o o o )

o N N [e)] (o] - N
Il Il Il

Rt =30.48 min Rt =31.05 min

o = N W Hd 0 O
T Y R |

205.0481 /\ 166.9937 Acrinathrin
241.0248 A 305.0618
449.1011 //L 333.0567

301 302 303 304 305 306 307 308 309 31 311 312 313

Counts (%) vs. Acquisition Time (min)
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TRIFLUMURON in LC-TOF-FULL SCAN

TRIFLUMURON CI37 11 22 [M+H+2]* C15H11%7CIF3N203

TRIFLUMURON F1 11,22 156,0211 - C7H7CINO

x10 EIC(359.0405) Scan Frag=90.0V EUPT_SC_1PPB_PUERRO.d Smoo TRlFLUMURON F1 CI37 11 22 158 0181 C7H737C|NO

1.4

-2 EIC 359,0405

0.8

0.4
0.2

Counts vs. Acquisition Time (min

*361,0288
*360.0336

*359.0409
|

The fragment and
the isotopic profile
of the triflumuron
doesn’t appear

359.1971
362.0287

358.3313
359.3360 360.2012 361.1944

357.8 358 358.2 3584 3586 3588 359 359.2 3594 359.6 359.8 360 360.2 360.4 3606 360.8 361 3612 3614 3616 361.8 362 362.2
Counts vs. Mass-to-Charge (m/z)
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FOOD ANALYSIS

IDENTIFICATION

QUANTIFICATION
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OVERCOMING
Identification Dificulties

Riva del Garda 23th May 2014




Typical Poblems in screening LC-ESI-HRMS for Routine application
(Document N° SANCO/1257/2013)

Mass accuracy <5 ppm (NO PROBLEM)
Sensitivity 0.01 mg/kg
Linearity saturation
Reproducibility <20%
Software+ Resolution False + and False -
HRMS and HRMS/MS
Low ion ratio rep. False positives
EURL-FV ‘ AMADEO R. FERNANDEZ-ALBA



European Reference Laboratory - FV

Full Scan Mode
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SENSITIVITY + REPRO.

RESOLUTION

LINEARITY
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LC-HRMS Full Scan mode R 35000 (m/z 200)

" 2% XIC 440.15992 5 ppm
95%
90%
85%
80;
75%
70;
65;
60%
55%

50

Relative Abundance

457
40
35
30
25
205
Retention time extraction
window * 0.2 min

Relative Abundance

438.3786

—_———

~ ~
( 440.1594 )
N /

~

—_—

Bifenthrin C,;H,,CIF;0,
m/z NH4+ 440.1599
10 ppb (Dil 1/5) in tomato

Mass error -1.13 mg kg!

442.1564

441.1623

4413391 4417334 4422349

442. 2
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Detected pesticides vs resolution
Low sensitivity compounds Orbitrap FUII Scan

[ Aldicarb Prothiophos ]
‘ Pepper

Fenitrothion Oxydemethon-methyl

-
-

o Tomato
\
100 100
— 80 A . 80 -
T 60 - T 60 -
3 B 17500 3 m 17500
S 40 - S 40 -
g H 35000 g H 35000
o o
20 - = 70000 20 A m 70000
0 - 0 -
10 pg/kg 50 pg/kg 100 pg/kg 500 pg/kg 10 pg/kg 50 pg/kg 100 pg/kg 500 pg/kg
Concentration level - ) Concentration level
Orange . Green Tea
100 100
—~ 80 -+ — 80
T 60 - T 60
3 B 17500 3 m 17500
o 40 - 2 40
£ m 35000 £ m 35000
o o
20 + = 70000 20 = 70000
0 - 0
10 ug/kg 50 pg/kg 100 pg/kg 500 pg/kg 10 ug/kg 50 pg/kg 100 pg/kg 500 pg/kg
Concentration level Concentration level
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Numbers of points at different resolutions W
XIC Bromuconazole 100 pg/kg m/z 375.9613 £ 5 ppm #

Orange matrix ‘ Due to better

mass accuracy

- [T+
Scan Rate Resolution
+ _
‘ 12 scan/s 7 scan/s 3.7 scan/s

Pepper matrix

Resolution 17500 FWHM Resolution 35000 FWHM Resolution 70000 FWHM r 2014




o European Reference Laboratory - FV
| | E=8 EURL-FV @ |

Isobaric compounds at different resolutions \d#

Bupirimate (m/z 317.1642 £ 5 ppm) in orange at 10 ug kg 6

RT: 0.07-17.97 SM: 15B

9.50
3000000—

__~ Resolution 70000

3 ]
< 2000000
S ]

1500000

°
g
5

H

<
o

= ]

£ 1000000

500000

L L B R L L e ) Ra L L IS () RN LA LA Ly A AL L) RAAN AAn) LA MY A B A LAY AN A Ras g

RT: 0.07-17.9
. 9.48

4000000— ReSO| utlon 17500
3500000%
° 30000007
g 1
£ 2500000

< 2000000 Isobaric matrix compound

E -
E 1500000 \
] 9.31

1000000
500000
B 7.65
0 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
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Isobaric compounds in different matrices \l

Flufenoxuron (m/z 489.0435 = 5 ppm) at 10 ug kg
Resolution 70000

RT:0.00-18.0

XIC of Flufenoxuron (m/z 489.0435 £ 5 ppm) in orange at 10 pg kg™ s C, Hy;CIFgN,O4
34000002 Mass error 1.01 ppm ﬁ
5 300000]
%200000%
Ewooouoé
L T I
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17

Time (min)

RT:0.00-18.01 SM: 158

10.75
"3 XIC of Flufenoxuron (m/z 489.0435 + 5 ppm) in pepper at 10 pg kg! C,,H,,CIF,N, O,
Mass error 1.18 ppm

IS o =3

Relative Abundance

o

15.89
HH\\HH\HH\HH\HH\HH\H\\\HHHH\\HH\HH\HH\HHHH\H\H\HH\HH\HH\HH\HH\HHHH\\HH\HHUH\\HH\HH\HH\HH\HHHH\H\H\HH\HH\HHHH
10.0 105 11.0 1.5 12.0 125 13.0 135 14.0 14.5 15.0 15.5 16.0 16.5 17.0 175

Time (mm)

RT: 0.00-12 01 @M. 18R

10 XIC of Flufenoxuron (m/z 489.0435 + 5 ppm) in tomato at 10 pg kg? o C,,H4;CIFgN, 04
Mass error 1.24 ppm

IS o =3

Relative Abundance

o

2.01
HH\\HH\HH\HH\HH\HHHH\\HH\HH\HH\HH\HH\HH\HHH\H\HH\HH\HH\HH\HH\HH\HHHH\\HHHH\\HH\HH\HH\HH\HHHH\\HH\HH\HH\HHHH
10.0 105 11.0 1.5 12.0 125 13.0 135 14.0 14.5 15.0 15.5 16.0 16.5 17.0 17.5

Time (mm)
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Influence of resolution on peak shape \%
Resolution 17500 |

RT: 0.94-6.10 SM: 15G
100+

95

o Matrix: tomato

“  Pymetrozine 10 ppb (Dil 1/5)
m/z =218.10364

= Mass tolerance: 5 ppm

Relative Abundance
o
T
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Influence of resolution on peak shape \
Resolution 35000 ‘

RT: 0.91-6.21 SM: 15G
100+
957

» Matrix: tomato
= Pymetrozine 10 ppb (Dil 1/5)
® m/z=218.10364

75
. Mass tolerance: 5 ppm
esé
60;
55%

50

Relative Abundance

457
40%
35
30%

251
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Influence of resolution on peak shape \‘l{
Resolution 70000 |

RT: 0.91-6.19 SM: 15G
100+
957

»=  Matrix: tomato

** Pymetrozine

: Concentration: 10 ppb
n m/z=218.10364

“1  Mass tolerance: 5 ppm

60|
557
50

457

Relative Abundance

404
354
30

251

LB A Ay B M A L A A B L Ry A A L) M R R MRS B R B ] s B R i R ) ) L B Ay A L M A R A
1.0 15 20 25 3.0 35 4.0 45 5.0 55 6.0
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Area Reproducibility

10 pg kg’ 100 g kg™’
100 100
90 - &5 |
80 -
@ 70 - 80
> % 70 4
S 60 - ;-
g o é gg T ®m Tomato
% 1
3-6 40 1 % 40 - M Pepper
X 30 - 30 - = Orange
20 - 4
18 | ig " Greeen tea
0 - | ‘ : H._'__-._ 0 - : - | . | : :
0-15 15-30 >30 nd 0-15 15-30 >30 nd
RSD RSD
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Calibration lines of Fenbuconazol at different resolutions

2,5E+08

¢ 17500
2,0E+08 - [ 35000
4 70000
1,5E+08 -
R%=0,9988
1,0E+08 - R%=0,9998
R2=0,9576
5,0E+07 - L 2
0,0E+00 - ‘ ? T T T T T T T 1
0 50 100 150 200 250 300 350 400 450 500

Concentration [ppb]
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Compounds with fragments > 10%
LC-HRMS Full Scan mode

Solvent 100 pg kg

100

20

80 -

70 -

60 -

50 -

40 -

30 -

20 -

% of pesticides

10 -

- | E—

Only Molecular lon MH+ and MH+ and
One Fragment Two fragments
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MS and MS?
Mode Simultaneously
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Pesticide residue method MS? data dependent mode
(Full Scan/dd-MS?)

= Full Scan

« Detection/ldentification (mass and retention time)
« Quantitation

= MS/MS

« |dentification (at least one fragment)
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lon ratio variation (%)
Orbitrap MS? mode

100

80
(7))
Q
O 60
R
=
(V)]
) 40
o
[
e
O\O 20

0%
between matrices and
0 concentrations
<30% > 30%
B Between matrices M Between concentrations

= Tomato 10 pg kg Dil 1/5 = Tomato 100 pg kg Dil 1/5
= QOrange 10 pg kg Dil 1/5 = Tomato 10 ugkg? Dil 1/5
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HRMS/MS
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Typical Poblems in screening LC-ESI-HRMS for Routine application

Mass accuracy <5 ppm (NO PROBLEM)
Sensitivity 0.01 mg/kg (default value)
Linearity saturation
Reproducibility (area) < 20%

Software+ Resolution False + and False -
HRMS and HRMS/MS Robustness

* K
*

* *
* *
* 4k
European
Commission

»*

EURL_FV ‘ AMADEO R. FERNANDEZ-ALBA
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100

70 9.61 9.69 9.95

Relative Abundance
-
'S
3

11.4 11.6

Time (min)
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Tomate_10ppb_dd_R3

In

European Reference Laboratory - FV

MS? Identification

jection 1: Tomato matrix 10 pg/kg
Identification of Azoxystrobin

02/26/14 12:13:44

RT: 8.29 - 9.59

Relative Abundance

Relative Abundance

100+

80

v

N ® ©
o o o
LoD T Tey

@
S

3 8 8 5 8
AR IR IR RN 4 NN

=]

XIC Azoxystrobin m/z 404.1241 = 5 ppm

8.91
8.91
8.92

18.93
1152 854 0 005 00

9.03

Time (min)

MS? spectra

4 fragments (rror <10 ppm, intensity >103)
present in Database

4

Extracted
Category Mass

404.1241

Adduct
M+H

RT
8.91

ChemicalFormula
C22H17N305

CompoundName ExperimentType

XIC

Polarity Fragment Fragment Fragment Fragment Fragment

+ 372.0976 344.1027 329.0794 328.0717 183.0553

Azoxystrobin Parent

183.0555 >
T~

301.0847
201.0424

272.0826
216.0657 242.0328

187.0493 ‘ 210.0429 ‘ 244.0873 250.0873 ‘

-

N

T T ] e e T T T T T T T e e e I s e I I 4 00
190 200 210 220 230 250 260 270 280 290 300 310 320 330 340 350 360 370 380
m/z

0
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Injection 2: Tomato matrix 10 pg/kg

Identification of Azoxystrobin

Tomate_10ppb_dd_R2 02/26/14 11:51:54

RT: 8.29 - 9.59

o
I=1

Relative Abundance

o

®
o

P -]
o o

N
o

®
t=1

2 O
o o

N
o

<
¢

Relative Abundance

©
=1

®
=)

N w S u (2] ~
NI AT TP DS
Ll

o

S o

=}

=}

XIC Azoxystrobin m/z 404.1241 = 5 ppm

8.89

8.90

8.90

8.91
8.92

‘ 8.93
‘ “ [11

55"{ 8.98

9.04

9.02

T T
8.4

©
w

MS? spectra

- 183.0554 )
T~

201.0421

190.0506 ‘ ‘

T T
8.5

210.0421 216.0658

Ll

225.0443

T T
8.6

T T T T T T
9.2 9.3 9.4 9.5

<329.0794 >
4 confirmation fragments

T T T T
8.9 9.0 9.1

Time (min)

301.0848

242.0323

‘ 275.0833 287.0824
|

257.0944 X 324.7565

272.0828 N

245.0706
[
i

0 190 200 210

220

230 240 250 260 280 310 320 330 340 350 360 370 380

m/z
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Injection 3: Tomato matrix 10 pg/kg

Identification of Azoxystrobin

Tomate_10ppb_dd_R1 02/26/14 11:30:06

RT: 8.29 - 9.59

Relative Abundance

100
80

60

Tomate
F: FTN

Relative Abundance

100

©

®

~

@

o

w

N

1 XIC Azoxystrobin m/z 404.1241 £ 5 ppm

8.89

8.89
8.90
8.90

8.91

8.92
o 8.94
’ [T, 896 900 9.05 9.10 9.11

9.02

T T T T T T
8.4 8.5 8.6

MS? spectra

183 nqu

201.0421 242.0326

216.0660

‘ 210.0431
| 1
e e

239.5976 | 244.0862
| |

T T T RARERES REAN T T T T T T T T T
8.9 9.0 9.1 9.2 9.3 9.4 9.5

Time (min)

4 confirmation fragments

&

301.0852

272.0821

344.1039

“27,5,.0812 287.0794 312.0753 371.8445
; N
e e
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Cases of
Software failure
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Location of MS/MS data acquisition not correct

Injection 1: Tomato matrix 10 pg/kg

No identification of Myclobutanil

Tomate_10ppb_dd_R1 02/26/14 11:30:06
RT: 8.65-10.20
| b I NL: 1.37E6
XIC Myclobutanil m/z 289.1209 + 5 ppm Base Peak m/z=
g 1200000 y / p p 289.1201-289.1229 F:
< FTMS + p ESI Full ms
1000000
i [140.00-750.00] MS
2 800000 Tomate_10ppb_dd_R1
<
® 600000
F 400000
Q
© 200000
0 8.70 8.86 8.94 8.97 9.01 910 920 37 944 949
NL: 6.68E5
TICF: FTMS + p ESId
600000 Full ms2
500000 289.12@hcd35.00
[70.00-315.00] MS
400000 Tomate_10ppb_dd_R1
300000
200000
100000
0= T T L s A kB s I A M A B s M ) S M B RO AR M R A0 AN LAY MR ) RN AMn) My naM maD) R ROAR MDD
8.7 8.8 8.9 9.3 9.4 95 9.6 9.7 9.8 9.9 10.0 10.1 10.2
Time (min)

MS? spectra

, No fragments or very low < 103 intensity
25000-] 159.0806
g20001  CompoundNam ChemicalFormu Categor
3150005 e la y lonization Mass  AdductPolarity RT Fragment Fragment Fragment Fragment
HRE 289.121 9.3
2100] Myclobutanil  C15H17CIN4  Parent None SM+H + 1 125.0151 70.03959 151.0309 220.0888
97. 1020 121.0649
] / 101, 157.1013
50002 ‘71 o ) - ‘ 133.1013 137.0961 149.0599 ‘ ‘ 163.1120 173.‘0960 1o 191‘0954 215.‘1428 233.1532 5676
(I \ \ ‘ I ‘ | | |
070‘ t ‘ o ‘ ‘ ‘ ‘ ‘ ‘ ‘ 120‘ A ‘1:‘30‘ T ‘1‘ tr ‘15‘30‘ ‘ T ‘17‘0‘ o ‘11‘30‘ T ‘1&‘30‘ o ‘2(‘)0‘ o ‘21‘0‘ H ‘2‘20‘ o ‘2:‘30‘ i ‘ZJtO‘ o ‘25‘30‘ T ‘2(‘50‘ o ‘2‘70‘ T ‘22‘30‘ Y ‘ZS‘JO‘ o ‘3(‘)0‘ o ‘3"]0‘ ‘
m/z
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Analyitcal Method applied to:

Real samples
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QO 20 analyzed samples LC-MS/MS and LCHRMS/MS

3 70 Identified and confirmed pesticides by MS/MS
EE 1 False negatives 2 1 pesticide Fenpropathrin
mmm 2 False positives detected by MS/MS

Identified Pesticides RISISk o CRclimbey BReln sy [RotatojEotate Apple Cauliflower Peach Banana PepperPepperPapaya Onion Lettuce n Strawberry Lima Gi=Pes Giapes

1 P 1 b 1 P 1 2 EL 1 b

IAcetamiprid 61 130

IAzoxystrobin 143 3.9 290 295 19 0.6 103

Boscalid 134

Bupirimate 386 791

Buprofezin 138 334

Carbendazim 108 253 12 101

Chlorpyrifos 31 48 2.2 59

Cyprodinil 1104 | 242

Cyproconazole 133

Diazinon 17 35 235

Difenoconazole 374

Diethofencarb 74

Epoxiconazole 3.8

Ethirimol 27 38

Ethoprophos 0.7

Fenhexamid 804 169

Fenpropathrin 32 48 -

Fosthiazate 106

Imazalil 79 121 2 171 5

Imidacloprid 71 22 156 127 499 286

Iprovalicarb 100 93

Kresoxim-methyl 302 241

Methiocarb 238

Penconazole 3.5 50

Pencycuron 424

Phenthoate 175

Prochloraz 56 1708

Pyraclostrobin 146

Propiconazole 0.6

Pyrimethanil 576 1268 1662 70

Quinoxyfen 67

Tebuconazole 190 445 253

[Thiophanate-methyl 1142

[Triadimefon 2.6 1.4




Screening LC-ESI-HRMS for Routine application (70,000)

Mass accuracy <5 ppm
Sensitivity 0.01 mg/kg
Linearity no saturation
Reproducibility + linearity < 20% +10-500 ppb
Low ion ratio rep. < 30%
Further improvements
Software

Evaluation in process

Robustness

AMADEO R. FERNANDEZ-ALBA
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European
Commission

Analytical Quality Control and

Method Validation Procedures for

Pesticide Residues Analysis
in Food and Feed

Document N SANCO/12571/2013

European Reference Laboratory - FV

LC-MS/MS
Low Resolution

LC-HRMS
High Resolution
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