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100% -

90% -

80% -

70% -

60% -

e m Target-DDA

40% -

30% -

20% -

10% -

0% -

3 mg/kg 6 mg/kg 10 mg/kg 20 mg/kg

) Joint EURL/NRLs (FV-SRM)
Pesticide Residue Workshop

250260 OCT

2016

a 5
European Union Reference Laboratories for Residues of Pesticides



Amadeo R. Fernandez-Alba

B EURLFV

LC-QToF Instrumental LOQs
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LC-QToF Instrumental LOQs
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Linearity
LC-Orbitrap
QExactive Focus
2,0E+09
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Qual.

MASS ACCURACY
(5 ppm)

200.001 — 200.000  0.001
200.000 ~200.000

=5.10°

RESOLUTION (;?) \

2 Joint EURL/NRLs (FV-SRM)
Tr . Pesticide Residue Workshop

'y ;
o’ P
s FVand$
nce Laboratories for Residues of Pesficides

I

i
Ny
O3
()]



Amadeo R. Fernandez-Alba

BN EURLFV

H
CocHe caNe cOp <Clo <Br S AN/~
0-25"' '0-50' ¥Y0-5~0-5~'0-5~" 0-5-0-5 / /J
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495 49 25 ! 5 , (D)
- . (ppm)
Absolute mass error relative to Thiabendazole
Resolution ~ 2000 ~ 20000 \i, ~ 40 000 \i, ~ 200 000 ~ 400 000 (FWHM)
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ADVANTAGES
IN USING A
HIGH RESOLUTION
(> 25,000)
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17 500

Clofentezine 0.01 mg/kg in leek
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/70 000

937
Full scan MS

303.0199 + 5 ppm
LA RARE AR RALN REAS RARS RAAI RS RAAE RAAE RARE AR RARE RARS RAA RS RALE RARE LAY RARE R RARE RERE AR | T 1 AN RALE AR RARET AR AR RAAE R | IS AN AR LAY A RARN RERS LA RN LA RN LA AN R R AR LR |
10 91 92 93 94 95 96 9. 90 91 92 93 94 95 96

Tirre (fin) Tirre (in)

57 RT:93% A/ 1 N 1358 1 RT:9.37 A/ 1 No 25186
0000-1000.0000] )0000-1000.0000]

3R g1

Matrix ion —— /\

|

e esr7

Spectrum Full scan MS
Rt = 9.37

Clofentezine ion Clofentezine ion

Matrix ion =—>

and Mass error - 2.6 ppm

matrix ion

Mass error -19.1

ppm

‘303|.15 31]|285 ICiﬁICGI I I&'}éJO o ‘321;.15
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Influence of resolution on detection

Exact mass of bupirimate: 317.1642

317.1657

o \Two non resolved matrix ions.

3 Resolution 17500 Mass error 4.7 ppm

0 False detect of bupirimate

. 317.2014

- 317.1728] -

=3 Resolution 70000 Matrix ion. Mass error 27.1 ppm
o0 317.1966

-1 Matrix ion.
«»1 Mass error -30.1 ppm

i 317.1544
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Analysis of real samples by LC Q-Exactive MS?

Metalaxyl (XIC m/z 280.1543 + 5 ppm). Full scan MS. Resolution 70000

RT: 6.72-10.15

8.45

Pepper spiked
at 10 pg/kg
Metalaxyl

Grapefruit
o Real sample 1 o4 ’?

] |
ZOj
1 . A

Grapefruit
Real sample 2 7

60

] Paia [T
[ e L B E e e o e e e o B e B B S B B B o B B e e B B S N s s e s By s s sy e B B L B s e e e s e e e e e R
6.8 7.0 7.2 7.4 7.6 7.8 8.0 8.2 8.4 8.6 8.8 9.0 9.2 94 9.6 9.8 10.0

Time (min)
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LC-QOrbitrap (QExactive)

Metalaxyl (XIC m/z 280.1543 £ 5 ppm). .
Full scan MS. Resolution 70000 lerary MS/MS sPeCtrum

Expected fragments:

148.1119
ez XIC m/z 280.1543 5 ppm 192,1382 160.1119
1007 N84 192.1380

1 Standard of
] Metalaxy 220.1380
60_' : @ < 220.1330 ’
40-
20—-
11 134.9964 |1|6,5,.M- _\
ol o e e 191,0603
= XIC m/z 28015435 ppm ¢ , o
. ‘ Specirum Experimental [MS/MS spectrum
o & ‘280.1547
o] GTOPEIIUIL | o 10 o — FALSE POSITIVE
i Realsample [, b€ 245 1078
o pd e e T a0 1320525 1725012 AJ MM203.|1068 )
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Identification criteria (EU)

Amadeo R. Fernandez-Alba

MS detector / Typical systems Acquisition Requirements for identification
characteristics (examples) mlnlm:fnanumber S
ns
Unit mass quadrupole, . .
resolution ion trap, TOF full scan, limited m/zrange, SIM | 3 ions
selected or multiple reaction 2i ith
triple quadrupole, | monitoring (SRM, MRM), mass lons wit 5 30
MS/MS ion frap, Q-trap, resolution for precursor-ion m r 2 3¢
Q-TOF, Q-Orbitrap | isolation equal to or better than ass accu UC'}I’
unit mass resolution <5 ppma.b. c) eaks in the
full scan, limited m/z range, SIM, fedion
. . ; - grams must
fragmentation with or without ions: verla
precursor-ion selection, or ) P-
combinations thereof 1 molecular ion. o within
ragh resolufion (de)protonated elative)
Accurate | erage
mass (Q-)TOF ; ; molecule or brc:%i,on
(Q-)Orbitrap combined single stage MS and . . ¢
measurement | oo\ ~p Ms MS/MS with mass resolution for | @dduct ion with .ég?escme
sector MS precursor-ion isolation equal to
or better than unit mass mass acc. <5
resolution ppmeac
plus
o) preferably including the molecular ion, (de)protonated molecule 1 MS! M3 pl’ﬂdUCT
b) including at least one fragment ion ion<

¢l <1 mDa for m/z < 200
9 no specific requirement for mass accuracy

el in case noise is absent, a signal should be present in at least 5 subsequent scans

t 8.7
oY »-
1a°
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GC-EI-HRAMS
B Full scan MS

Orbitrap GC-EI-MS System

Real Samples: Fluopyram

o

50 ug/kg Std in Tomato Real Sample: Pear

NL: 7 12E5

8.0E5 NL: 4.24E5 3 RT:16.96 [\RT: 16.97 e 125 06D
miz- 145 D260 6-5E5: C — 26 /k NL: 2.43E5
— e e 6.0E5 - “ g g miz: 1950057
E NL: 2 77E5 5.5E5é :LZ;;ED{;44
miz: 2230244 E ’
6.0E5-] 5 0E6
3 . 45657 i
50854 Ratio lon 2/1: 52% o 065 Ratio lon 2/1: 50%
= E ‘@ 3
2 2 35057 -
E 4.0E5 Ratio lon 3/] 1 29% £ 3.0E5§ Ratio lon 3/] : 30%
3.0E5 . 2.5£53 .
; Ratio lon 4/1: 34% 20853 Ratio lon 4/1: 35%
20855 1.5E5§
=
16.46 1679 17.54 1778 o 1129 4755 1766 17.83
B e ®0 15 10 175
RT(min) RT(min)

The ion ratios are within * 4% with lon 1 (173.0209): 0.01 mDa  lon 3 (195.0057): -0.08 mDa
respect to the standard and mass lon 2 (145.0260): 0.14 mDa  |on 4 (223.0244): 0.02 mDa
OCCUFOCY below 0.2 me 2 Joint EURL/NRLs (FV-SRM)
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GC-Orbitrap
QExactive Instrumental LOQ
100
80
g BHIEE
8L 70
c
= BRI B
8 60
: BRI B
S 5o B Tomato
o
% 40 l l l @ Apple
2 l l l B Leek
= 30
¢ BRI B
20
. BRI B
0 BIN'E
1 2 5 10 20 50 100 200 500
C (ng/kg)

r Joint EURL/NRLs (FV-SRM)
>4 Pesticide Residue Workshop

|l|\\\\\\\\\

328
B ‘ =
y L Fvandskm E- b 5016

European Union Re!erence Laboratories for Residues of Pesticides E=A



Amadeo R. Fernandez-Alba

BN EURLFV

Mass Error
GC-Orbitrap Full S
QExactive ull scan
70 -
& 60 -
2 50 |
2
£ 40 m Solvent
(@)
S 30 - m Matrix
gzo .
S0 f =
0 — r——
< 0.1 mDa 0.1-0.5 mDa 0.5-1 mDa > 1 mDa
Matrices:

at 0.01, 0.02 and 0.05 mg/kg

Solvent: at 0.01, 0.02 and 0.05 mg/kg
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lon Ratio
GC-Orbitrap

QExactive
lon Ratio within £30%
100

80

S

(2]

©

2 60

2 m Solvent

o

S m Tomato
40

o Apple

S m|eek

&

20

20

C (ug/kg)
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LC-ESI-HRAMS
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DDA MSZ (Data Dependent Acquisition)

Restricted to inclusion list of m/z

TARGET ANALYSIS

m/Z DIA MSZ (Data Independent Acquisition)
Always

R

CE

Thermo AgllentTechnoIogles SCIEX B%R

SCIENTIFIC

AutoMS2 IDA Inclusion List
DDA|  dd-MS? Preferred List ~ (MOTaron Depsndent — AutoMs
PRM
: MRM-HR MRM
2
DIA (Pa&aglﬁltsﬁ?;t)'on Targeted MS (MRM-High Resolution)

]
Qo )

oe®s —
€3> FVand SRM E

Jo tEURL/NRL s (FV-SRM)
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DDA MSZ (Data Dependent Acquisition)

2-10, X more abundant ions

NON TARGET ANALYSIS

>
X

1-3 CE

DIA MSZ (Data Independent Acquisition)
Always

-!-!]EeNrTml(c) Agilent Technologies ~SCIEX Bl < Er

) IDA
DDA dd-MS (Information Dependent
(Data Dependent) Auto MS/MS Acquisition) AutoMS
AIF-MS? Al SWATH bbCID
DIA | (Alllon Fragmentation) (All lon) (Sequential Window  (broad band Collision
vDIA Acquisition of all Induced Dissociation)
: THeoretical Mass Spectra) _
\varlable Data lndependent . 2 ST e
Acquisition) >~

G
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10,66 dd-MS2 10,66
E (two fragment ions with mass error <5 ppm)
Ethion
Full scan
384.9949 + 5 ppm
Solvent - Leek

o 142.9384 . 142.9386

S:} 170.9696 . 70,9599
n dd-MS2 . '
iw 384.9949 £ 0.5 Da 1 13,0493
I 114.9615 i
5 4 5 0
3 3} 199,0008 = 3)2 199.0013

1:?- : - - “ ‘ 0 b e " T e i T

P A 0 0w w @ W @ 2z

Fragment ion

Abundance in solvent

Abundance in leek

114.9615 39% 43%
142.9386 100% 100%
170.9699 82% 74%
199.0013 29% 26%

Joint EURL/NRLs (FV-SRM)
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ADVANTAGES
IN USING
MASS WINDOWS
(MS?) IN NON-TARGET DIA
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Spectrum from S0ppb_Melocot_Platan_SWATH_1_Dilx5 wifi2 (sample 1) - 50. . Experiment 2, +SWATH TOF MSMS [100 - 700] (50 - 700) from 12.790 min

Ethoprophos 50ug/Kg dilx5 :EEE -

1 M a.S S WI n d O W ;Egg 77.0384 ? 107.0852 1350805 03
57.0687 i szazsl |
2000 gogana| | TO6%E I 1470656 251.1643
|\‘| |H|.| NRA |

650 Da per WIndOW 1000 “ 11I|| ]I\..IIM |w|||]”|1|| 1725858 g 2509688

Intensity, cps

| l.‘|‘|||.‘...|.‘. " " "
100 110 120 130 140 150 160 170 180 180 200 210 20 230 240
Spectrum from 5Dpph_Me|omt_P|atan_S\«fHTH_s_ans wiff2 (sample 1) - 50 Experiment 3, +SWATH TOF MSMS [219 - 340] (50 - 700) from 12.750 min

e 3

6000 1305380
96.9503

5000

4000
143.0230
3000 1132.0594

57.0696
s000] 1 98.9841

5 Mass Windows
130 Da per WI n d OW 1000 7o 350851 1021012 " g5147?.0512 oo 2511645

1329345 7 .
161.0956 207.0320 7
H ‘ | 111]0305 ‘ ‘ 1911433 : 2200753
il Ll ‘J|JI||\||J|Il||]|||H|II||‘II|I|III‘I FAPR VORI VRN TYV0 R O Ll

1l _
60 70 80 90 00 10 120 130 140 LB.D 1EP 170 180 180 200 210 220 230 240 ProduCt IOnS'

Spectrum from 50pph_Melocot_Platan_SWATH_10_Dilk5 wiff2 (sample 1) - 5 . Experiment 4, +SWATH TOF MSMS [219 - 280] (50 - 700) from 12.752 min

172.9854
130.9380

148.0233

Intensity, cps

R

10 Mass Windows |
65 Da per window | | b= sl el T e #99 amons 1 96.9508

Intensity, cps

77.0283

‘ 1050688 | 159.0653 191.1431 220.0765 252 1668

(M ‘I_hu -||Jn|||]I||.]|“IH||.‘I... ‘|J.l|.|\.||1u1|].| m [T A YT PO |
0 70 00 110 120 130 140 150 60 170 180 190 200 210 220 230 240

ISpectrum from S0ppb_Melocot_Platan_SWWATH_15_Dilx5 wiff2 (sample 1) - 5. Experiment 5, +SWATH TOF MSMS [219 - 260] (50 - 700) from 12.770 min

I

63507 130.9385
2500
. 2000
15 Mass Windows
= 1500
. g ~ 77.0290 21,0637 | 95.0853
43 Da per window o7 e
500 e i 1231005 | 1 By
159.0655 1911428 oo
IO T T LA L L o |70
D* _|. LLLL Li 1L, |||.“||\ N A o R P N TN P R P
G0 70 B8 9 100 110 120 130 140 150 160 170 180 180 200 210 220 230 240

ISpectrum from 50ppb_Melocot_Platan_SWATH_20_Dilx5 wiff2 (sample 1) - 5. Experiment 5, +SWATH TOF MSMS [219 - 260] (50 - 700) from 12735 min

20 Mass Windows [
32 Da per window [ .

1000 £9.0696 77.0357 121 1008 143.023¢ 159 pgag
| 191.1440

H.u,; |IH Lm VIS (T u RO RO .
70 80 30 100 10 120 130 140 150 160 170 180 190 200 210 220 230 240 250
Mass/Charge, Da

g ez ||2oees osices ja2.8341 2511640

e 3
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Ethoprophos 20ug/Kg dilx5 in Leek

XIC from Test Masslindows_SWATH 211016 wifi2 (sample 2) - 20ppb Pusrro_SwathiW/ Dibe _F MSMS [50 - 700] (50 - 700 130.838 +- 0.005 Da, Gatssian smoothed (10 points)  —Pecirum from Test_ MassWindows_SWATH_211016.4ifi2 (sample 2) - 20ppb_Puerra_Swath1W_Dilx5, Experiment 2. +SWWATH TOF MSMS 150 - 700] (50 - 700) from 12713 min

1100 12712 7000 T3 !'On ratio
. XIC'TOF =i Zoom - 0.0342
8000 e ¢ an/z: 130.9392 Mass error: 1.2 mDa
o MSIMS « Eh .
| . L .
. ) 500 i lon ratio = [ s lon ratio
700 ppp28 1 2 - |‘O Q342 0.0121
1Mass Window & «| - mDa e MaSS 170T: 0.3 DA
g £ z &2
£ £ am s dmiz f702r2)857
2000 B e 1048827 | TIB0572 450 e ) m | | | |
780542 010418 139622 1450138 1470297 mT T i T
58,9950 147,027
. 10103 Tk et I; Sy ‘ r 110085 |65
21,0696 ! 331008 1500271 76.9859
ILLM I_ nl | u.i|| J\|| IJIJG-TH HLMI H sl HJ.IIJ l/L ..LJ.J by
€ 0 % s 0 1o 120 130 10 150 180 170 18 . 1% 200

Mass/Charge, Da

XIC from Test_Massiindows, SWATH_ 211016.4ifi2 (sample 3) - 20ppb,_Pusrro, SwathSnl_Dibx... MSMS [199 - 350] (50 - 700}: 130,938 +- 0,005 Da, Gaussian smosthed (1.0 points) Spectrum from Test_MassWindows_SWATH_211016.wiff2 (sample 3) - 20ppb_Puerrc_Swath5...H TOF MSMS [199 - 350] (50 - 700) from 12.724 min, Gaussian smocthed (1.0 points)

5500 571 moey ) ) 13,0412
‘ a0y Zoom S el SO, i 8o e it
5000 XlC-TOF 1300] = miz: 96.9506 T Zoo o, Toriratio
P e e /z: 130.9384
4500 120009 L ; Cen) 0.2056
4000 MS/MS 1o ass error: 0.4 mDa
. 10000 R - j— -
3500 . w5000 lon ratio
: ppp:18 5Mass Windows : = ! S
) g 8 0.1885 Zoom
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Ethoprophos 20ug/Kg dilx5 in Leek

XIC from Test_Mass\indows_SWATH_211016.wiff2 (sample 5) - 20ppb_Puerro_Swath15\W/_Dil .. MSMS [225 - 270] (50 - 700): 130.338 +- 0,005 Da, Gaussian smoothed (1.0 points) Spectrum from Test_MassWwindows_SWATH_211016.wiff2 (sample 5) - 20ppb_Puerro_Swath1..H TOF MSMS [225 - 270] (50 - 700) from 12.542 min, Gaussian smoothed (1.0 points)
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lon Ratios FS-MSMS
Ethoprophos 20ug/Kg dilx5 in Leek
Non Target- Independent data acquisition

Mass Windows
ion fragments 1w 5w 10W 15w 20w 40w
130.9380 0.0342 0.2056 | 0.0661 | 0.0669 | 0.0586 | 0.0414
172.9854 0.0121 0.0631 | 0.0211 | 0.0184 | 0.0171 | 0.0122
96.9508 0.0372 0.1885 | 0.0542 | 0.0607 | 0.0622 | 0.0473

[J>35% [ ] <30%

Mass errors for ion fragments
Ethoprophos 20ug/Kg dilx5 in Leek
Non Target- Independent data acquisition

Mass error (mDa)
Exact Mass 1w 5W 10w 15w 20W 40w
172.9854 0.3 0.1 0.2 -0.6 -0.2 0.3
130.9380 1.2 0.4 0.4 0.4 0.6 0.5
96.9508 -0.1 -0.2 -0.1 -0.2 0.5 0.0

Joint EURL/NRLs (FV-SRM)
i &, Pesticide Residue Workshop

;e 4 .
: '::» » EV and SRM 25%-26% OCT
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VD IA 0.01 mg/kqg of dodine in orange

causes of no identification

R:6%6- 1101 RT:69%- 1101

m Full scan MS eo Full scan MS
% \ 228.2434 +5ppm " 228.2434 + 5ppm
: aﬁk\“ 1: ng -
- @) MS2 (120 - 270 m/z) MS2 (195 — 305 m/z)
o \ 60.0566 + 5ppm 0 60.0566 + 5ppm
® | ) |
& v | 1023 1034 1084 o eoé \
| \929941 n 968 . ’{. l ,1" H'JW
E M JJ i s \,ﬂf w“w LI (
i -q,m-’\ﬁ’bﬁfﬂ fﬂ\ﬁj‘w ‘%\ A ”[\m’ﬁ! \ | M w W“ | .
IR i \, W | o \
e M J f | ‘ ] i
70 75 80 85 Tm:::iﬁ 95 100 105 70 75 80 85 . ":l(?“ ) 95 100 105 1
3 mass segments 5 mass segments

) Joint EURL/NRLs (FV-SRM)
Pesticide Residue Workshop
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Conditions for Identification
By using Target List (with retention time)

*Table 4 in Document N° SANTE/2015/11945 . Identification criteria for different MS techniques

Typical Requirements for identification
0 detec.to.r/ systems Acquisition . .
characteristics (examples) minimum number of ions other
Eer;I;ITT?()Srsw %%OT?C;Lép?é)e# full scan, limited m/z range, SIM 3 ions
friple selected or multiple reaction S/N > 39
> e
%%GT?G“F;DO@’ monitoring (SRM, MRM), mass /N2
MS/MS Q-trap, resloI$T|on for |i);ecurks)or;;onJrh 2 product ions Analyte peaks in
Q-TOF, LO/ation equatto orbetter than the extracted ion

Q-Orbitrap unit mass resolution chromatograms

|fu|| scon] limited m/z range, SIM, must fully overlap.

. . h 2 1ons with
fragmentation with or without MOSs ACCUraCe
High resolution precursor-ion selection, or < 5 boMAb. ) 4 lon ratio within
Mg' combinations thereof =2 PP +30% (relative)
Accurate (Q—.)TOF 2 ions: of average
mass (Q-)Orbitra combined]single stage MS and I molecularion, of calibrafion
measurement P . 9 ge h (de)protonated molecule standards from
FT-ICR-MS MS/MS with mass resolution for . .
L . or adduct ion with mass same sequence
sector MS precursor-ion isolation equal to or
: . acc. <5 ppmeac
better than unit mass resolution IUs
ﬁM§/MS product ion?|
a) preferably including the molecular ion, (de)protonated molecule or adduct ion
b) including at least one fragment ion
c) <1 mbDa for m/z < 200
d) no specific requirement for mass accuracy
e) in case noise is absent, a signal should be present in at least 5 subsequent scans o R DU I ..

Pesticide Residue Workshop
i Yog 25"-26" OCT
& K

2016
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BN EURLFV

FDA Acceptance Criteria for Confirmation
of Identity of Chemical Residues using Exact Mass Data

Table 1. Summarized Requirements for Confirmation of ldentity

A criterion to be set by one of the following methods:
EIC: signal requirement | (1) a S/N threshold = 3;

(absolute) (2) an intensity ratio relative to the comparison standard
equal or above a preset threshold

A criterion to be set by one of the following methods:

(1) 0.2 min, or

(2) within £2.5%, not to exceed 0.5 min, or

(3) within an established error range, not to exceed 0.5 min

EIC: retention time,
relative to comparison
standard

MS: number of structurally - - Minimum 2
L : Minimum 2 Minimum 2 .
significant ions combined
MS: mass accuracy <5 ppm <10 ppm Mgllflllsf<51pop;np;m

2 Joint EURL/NRLs (FV-SRM)
i &, Pesticide Residue Workshop

: 9.0 BEN
€3> FVand SRM E
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BN EURLFV

LC-QToF Mass Error

X500R
Non Target-Data Independent Acquisition
SWATH 10 windows

Full Scan MS?
100 -~ 100 -
90 -/ 90 -
. 80 .
o0 01
60 -/
. 28 mSolvent ¥ 50 4
° 20 V7 — = Matrix 40 1
A . 0 -
20 1 — 10 -
10 1 .-_ 0 . : : .
0 - T T T — 1 < 0.1 mDa 0.1-0.5 0.5-1mba >1mbDa
<0.1 mba 0.1-0.5mbDa 0.5-1 mDa >1 mDa mDa
Matrices: at 0.01, 0.02 and 0.05 mg/kg

Solvent: at 0.01, 0.02 and 0.05 mg/kg

2 Joint EURL/NRLs (FV-SRM)
e

2" = .
% s’ FVandSRM =
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LC-Orbitrap
QExactive Focus

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

0%

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

0%

Errors in full scan MS (n = 7444)

64% Is it necessary 10 ppm
in MS2?
30%
5% 0
| .  eem
0-0.2 mDa 0.21-0.5 mDa 0.51-1 mDa >1 mDa

Errors in dd-MS? (n = 30623)

45%
38%

16%

0.51-1 mDa

1%

T
Joint EURL/NRLs (FV-SRM)
Pesticide Residue Workshop

250260 OCT

0-0.2 mDa 0.21-0.5 mDa >1 mDa 2
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Mass Error
LC-QToF v eve
6550 Non Target-Data Independent Acquisition
All lon
Full Scan MS2
100 -+ 100 -
90 -/ 90 ~
80 / 80 /
70 -/ 70 /
2 60 2 60+
; o | lSoIv.ent C‘;z 50 /
40 1 = Matrices 40 _/
30 o 30 -
20 A * 20 A
10 A 10 A
0 T T T f 0 T T T T
<0.1 mba 0.1-0.5mbDa 0.5-1 mDa > 1 mDa <0.1mba 0.1-0.5mbDa 0.5-1 mDa >1 mDa
Matrices: at 0.01, 0.02 and 0.05 mg/kg

Solvent: at 0.01, 0.02 and 0.05 mg/kg

Joint EURL/NRLs (FV-SRM)
icide Residue Workshop

sy
% ».” FVand SRM
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LC-Orbitrap

QExactive Focus Mass Error

Target-Data Dependent Acquisition

Full scan MS?2

100% 100%
90% 90%
§ 80% 80%
Z% 70% 70%
O 60% 60%
E 50% 0%
§ 40% 40%
& 30% 30%

£ 20% 0% |

10% - 10% -

0% - - - 0% - , , _ emm
< 0.1 mDa 0.1-05mba 0.5-1mDa > 1 mDa < 0.1 mDa 0.1-05 mDa 0.5 - 1 mDa > 1 mDa
2 Joint EURL/NRLs (FV-SRM)

Pesticide Residue Workshop
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orange apple

—0.1mg/kg —0.01 mg/kg

Mass error (two ions) —0.1 mg/kg lon ratio

spinach —0.01 mg/kg 1on ratio

——0.1 mg/kg Mass error (two ions)
| Y2 x —0.01 m Mass error (two ions
a) d d - M SZ parsley {1 |\ ~~._/ /] ) greenbean g/ke ( )

b) vDIA
C) AIF cucumber

Scope: 166 compounds

lettuce

) Joint EURL/NRLs (FV-SRM)
orange apple : = Pesticide Residue Workshop

250260 OCT

2016
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10,66 dd-MS2 10,66
E (two fragment ions with mass error <5 ppm)
Ethion
Full scan
384.9949 + 5 ppm
Solvent - Leek

o 142.9384 . 142.9386

S:} 170.9696 . 170,969
M; dd-MS2 . '
io 384.9949 + 0.5 Da 1 13,0493
T 114.9615 EIE
5 4 5 0
2 5 199,0008 " 199.0013

1:?- | d ‘ | WZ_ bt Fre 1 "w 1 i ™ .!|

P A

Abundance in solvent Abundance in leek Mass error (mDa)

Fragment ion

114.9615 39% 43% 0.3
142.9386 100% 100% 0.2

170.9699 82% 4% 0.3

1990013 29% 26% / 05 Joint EURL/NRLs (FV-SRM)

Pesticide Residue Workshop
25%-26" OCT

2016
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RT: 955-11.3%
100- 10.56
: Ethion
fﬂ_
] Full scan MS 384.9949 + 5ppm
o
% 100, 1054
2 Chlorpyriphos
3 ]
< 90 Full scan MS 349.9336 + 5ppm
z
g
i 10?)7 1055
50- All ion fragmentation MS? 114.9614 + 5ppm
O:I\|I\|I\\III|IIII|I\II\II\I|III||I|I|||III|I\II||I|\|IIII|I\II\|I|I|III\|\\I\\I|\||\III|\I
96 97 98 99 100 101 102 103 14 105 106 107 108 109 MO M1 M2 N3
Time(rrin)
Colebecin 100pph_FG ol AF#2162 RT: 1058 A 1 N 82155 @d:ednjmj{lﬁddﬁ}:ﬂﬁ RT: 10. AL 1 N 46186 mnjmﬁmicﬁﬁd RT: gﬁg)gﬂgﬁ_ 300E7
Fms+p59d?a|ﬁsz_wgeaa@umwlsoocm41am F VB TpE d P R 37500 00 o0 00 D! ]
o o @ Mass error 0.1 mDa 114,9614 Mass error 0 mDa
o0
® Mass error 0.1 mDa - a0
o @ g™ g ™
. fo S
5 = % ® % e 2084
w0 5@
g : & a)% € 3 ez 156.0088
] 1999243
209 170965 235 2 SHOES e 1e3.0387
I 10 2135043 10 Bws 771119
e s 7500 gaasgm 126006 | 1520129 |174,g1m o o, 568081 710027 gEsg|511 DURE s e et 0 ||I1‘H|u . 124.0&1?1 ‘I N 1155@3“ || 230 280
0k ke \'" T e ——— ‘ B‘) o 1[]] I 1‘2} 14‘10 1& 1!& I ZIIJ I 2‘2 100 120 40 160 1&) 200 ey
1CD 120 140 160 180 200

Ethion Chlorpyriphos - AIF MS? spectrum

Joint EURL/NRLs (FV-SRM)

dd-MSZ SpeCtrum dd-MSZ Spectrum Q" ‘ = Pesticide Residue Workshop
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TO F TARGET ANALYSIS (DATA DEPENDENT ACQUISITION)
RERNEN

NON TARGET MS? (DATA INDEPENDENT ACQUISITION)
25 k 25 K 25 K

NON TARGET MS? DIA-VMW

25 | 25125 |25 25| 25
25 k K Kk K Kk Kk

B Full scan MS

W Vs
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Orbitrap

FS/dd-MS?

70k

FS/IAIF-MS?
70k 70k

FS/VDIA
70k 35K

FS/ AIF-MS?/ dd-MS?
70k 70k

- Full scan MS

- MS?

Target MS? analysis.

Fragmentation is carried out only if precursor ion
is detected in full scan MS. List of precursor ions
iS necessary.

Non-target MS? analysis.

Fragmentation is carried out during entire
chromatographic run. No precursor selection.
No list of precursor ions is present.

35k | 35k | 35k | 35k

Combined target and non-target MS? analysis.
Fragmentation without precursor selection
is carried out during entire chromatographic run.
List of target precursor ions is present.
o Fragmentation with precursor selection
is carried out only if a precursor ion from the list is
detected in full scan MS.

Joint EURL/NRLs (FV-SRM)
Pesticide Residue Workshop

250260 OCT

2016
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CONCLUSIONS

« GC-HRAMS with Electron ionization source only full scan (no MS?) was
necessary for a correct identification and quantitation of the
compounds.

« In case of LC-ESI-HRAMS various MS? workflows can be applied
depending of the analyzer type (TOF, orbitrap). They can that affect
the analytical results especially with difficult matrices and low
concenftration levels.

« The specific insfrument performance for MS?2 for target, non target or @
combination of both modes determines their optimum selection for
routine analysis.

« Itisimportant to consider how these capabilities and modes can

affect to ensure, in practice, the compliance with identification criteria
established in the EU SANTE Guideline.

) Joint EURL/NRLs (FV-SRM)
esi

s 8.7
<"%. > FV and SRM
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