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LC-ESI-MS LC-ESI-TQ-MS/MS
(APCI) LC-ESI-QLiT-MS/MS
LC-ESI-QTOF-MS/MS

APPI, ESI/APCI,
DART, DESI,LTP.......
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New ionization sources for LC-MS

Pesticide Residue Analysis by hyphenated chromatographic/mass
spectrometric technigues

135 47

Total GC-MS:
47+318 = 365/500
(73%)

Total LC-MS:
135+318 = 453/500
>(90%)

L. Alder et al,

HPLC-(ESI)-MS GC-EI-MS Mass Spectrometry Reviews 25 (2006)

!c“emlstry!

1. Design/synthesize chemicals that degrades easily after use
2. Avoid derivatization reactions (excesive use of reagents)
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Capilary glass

Grounded electrode HV Electrode

DBDI generates both positive
and negative ions

Copyright: Juan Francisco Garcia-Reyes.
Universidad de Jaén

Anal. Chem. 81 (2009) 10239
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. NL:
Dimethoate 9.36E5
m/z=
230.00460-
230.00920

Lol

. . 2.15E6

Terbutilazine  m/:=
230.11440-
230.11900
MS
100729-31

AR

Malathion Lo1ES

m/z=
331.04003-
331.04665

Copyright: Juan Francisco Garcia-Reyes. Endosulfan
Universidad de Jaén

4.35E2
m/z=
402.85961-
402.86767

[

RT: 18.00
Hexaclorobenzeng
2.57E4

262.83600-
262.84126

High speed
Polarity switching

N |

EIC from a pesticide mixture of compounds showing variable polarity
en extracto de aceite de oliva (100 ppb) empleando LC-MS de alta resoluciéon con Exactive
Orbitrap en modo “polarity switching”
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Grounded electrode LTP_MS
oy

Helium ca. 0.4 L/min

MS inlet
Electrodo (HV) MS
Dielectric 5 __ inlet

3-10kVpp A ™ Nebulizer

{ I \ :‘ s
25kHz (V) e -¥
1w y 4

Advantage of (DESI-MS, DART-MS and LTP-MS) ambient MS: DAR

T-MS

Analysis in ambient conditions

(in different aggregation states)

High throughput

No sample treatment

Variety of analytes and method versatility
Solvent use elimination (LTP-MS, DART-MS)
Intrinsic high selectivity and sensitivity (LODs) of MS

Copyright: Juan Francisco Garcia-Reyes.
Universidad de Jaén




Screening of Agrochemicals in Food and Water by Ambient

Low-Temperature Plasma Mass Spectrometry

Features of the method: 100 . 200
3 . . LTP-MS analysis of peels NL:1.55€2
-No need to dilute samples (minor matrix effects) .
(raw “QuUEChERS” extract: 1mL per g) O\
9 Im/z 297 C\ ; ;>
. . . . s =~
- Non-destructive/invasive detection for 3 5 2009 -
fruits and vegetables (no solvents used) 250
¢ | S/N>50
E
-LODs in the low pg range in matrices & oo
and in environmental water samples 17{0
185.0 211.0 296.9
L e T N U A R B B |
Tomato Orange 100 140 180 220 260 300 340
solvent Matrix Matrix m/z
Ametryn 0.3 0.6 1.2
. y Pg Pg s | TP
Amitraz > P9 60 pg 20 pg source Generated
Atrazine 0.6 pg 1.2 pg 4.5 pg ions
Buprofezin 10 pg 10 pg 10 pg P|asma
Diphenylamine 25 pg 45 pg 25 pg
Ethoxyquin 25 pg 60 pg 60 pg T\,
Imagzalil 15 pg 30 pg 30 pg YN, :
~ g — 4
Isofenphos-Met 25 pg 60 pg 40 pg )
Malathion 6 pg 15 pg 60 pg
Terbuthylazine 0.3 pg 0.6 pg 2 pg
Substrate used: glass slide heated @ 120 2C
EURE SRR CE e AR A or Copyright: Juan Francisco Garcia-Reyes. The Analyst 135 (201 Fg 9F7e:}n?izgez Alba —

UNIVERSITY OF ALMERIA B Universidad de Jaen Amadeo
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LC-ESI-MS C-ESI-TQ-MS/MS
(APCI) LC-ESI-QLiT-MS/MS
LC-ESI-QTOF-MS/MS

OTHERS
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Speed <4mm)  Sensitivity

 |Introduced lons
* Jon Transmission
* lons Detectability
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Nebulizing gas

nebulizer

Heated sheath gas

Nozzle voltage

Heated drying gas

Resistive sampling
capillary
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Observing Thermal Focusing

™

"
100 minuTeS
e

Start temperature = 25 °C Stop temperature = 400 °C
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Increased droplet
desolvation and high ion
production.

3 :00 minutes

Start temperature = 25 °C Stop temperature = 400 °C
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Optlmlzatlon of ESI Parameters
* Optimization of Sheath Gas Temperature (SGT)

160.0 /
//éj = Methamidophos[M+H]

-8~ Acephate[M+H]
=#= Carbendazm[M+H]

S
o

Relative peak areas in %
=
3
o
|

=><Bentazon[M-H]
7 —— Fensulfothion [M+H]
800 = Fenhexamid [M+H]
e ~— Diflubenzuron [M+H]
- Spinosyn A [M+H]
60.0 / Spinosyn D [M+H]
40.0 T T T ]
200 250 300 350 400

SGTin°C

e Stable compounds forming [M+H] or [M-H] species typically show highest abundance for maximum
sheath gas temperature @ 400°C.
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Optlmlzatlon of ESI Parameters

« Optimization of Nozzle Voltage

250.0
200.0
=—Methamidophos [M+H]
X =&~ Acephate [M+H]
.é 150.0 —— == Carbendazim [M+H]
% =< Bentazon [M-H]
E == Fensulfothion [M+H]
g 1000 8 —— Fenhexamid [M+H]
5 ) —— Diflubenzuron [M+H]
e == Diflubenzuron [M-H]
=~ Spinosyn A [M+H]
50.0 Spinosyn D [M+H]
Cypermethrin [M+NH4]
0.0 x x w w w w 1

0 200 400 600 800 1000 1200 1400

Nozzle Voltage

* Fensulfothion, Diflubenzuron, Fenhexamid, and Cypermethrin show optimum for Nozzle Voltage at 300
V, other compounds show optimum at 0 V
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Obtlmlzatlon of ESI Parameters

« Optimization of Drying gas temperature for Dicamba (heat labile compound)

x103

1.8+

1.7+

1.6+

1.5+

1.4+

1.3+

1.2

1.1+

0.9+

0.8+

0.7+

0.6

0.5+

0.4+

0.3

0.2+

0.1+

x10 3 |+/-ESI TIC MRM (** -> **) DGT 300 C-r002.d

4.3+
4.2
4.1+

+/-ESI TIC MRM (** -> **) DGT 300 C-r002.d

1

Counts vs. Acqwsmon Time (min)

42 45 46 47

48

8 J%JLU

L

DGT 100°
DGT 150°
DGT 200°
DGT 250°
DGT 300°

O0O00OO0
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I
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Counts vs. Acqmsmon T|me (m|n

8

85 9

95

10 105 11 115
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Speed <4mm)  Sensitivity

 |Introduced lons
* Jon Transmission
 Jon Detectability
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Signal supression due to matrix effects

Injection 1g/ml

x104

ST Concentration level: 100 ppb
/ EIC: m/z 253.0092
Solvent

221 Pepper

18] Demeton-S-Methyl

081 Leek Orange

7.45 7.5 7.55 7.6 7.65 7.7 7.75 7.8 7.85 7.9 7.95 8 8.05 8.1 8.15 82 8.25 83 8.35 8.4 8.45
Counts vs. Acquisition Time (min)
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Matrix Dil.5x
Matrix no dilution

9.70 9.83 1230

MatI‘IX effect Standard 1 ug/l

\
e @[
X2

X/

96 a7 a8 99 100 101 ; ‘ : : ‘
Tirme rrin 1 L2 13 14 15

2 94 96 98 100 102

Acetamiprid Imazalil Carbofuran
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. Acetamiprid
Matrix effect o
|
= rle*cH3
. N
Acetamiprid -
s | 70,0
2 0
0 60,0 .
2 | 50,0 - A
(?) 40.0 \\\:\S o Leek
© 30'0 | ‘;\\ Orange
C_D ' \\: o Ti t
& N omato
© 20,0 A
o
10,0 -
0,0 T T T T
0 NoDil Dil2x Dil5x Dil8x Dill0x Dil15x Dil25x Dil50x

UNIVERSITY OF ALMERIA

EURt EUROPEAN UNION REFERENCE LABORATORY
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Matrix effect

NICN
|
| T NAB
Thiacloprid P (.
C| M
90,0
c -
S 80,0 o
1% 70,0 - ™o
()] _ \\\ \\
CIB.J- 60,0 \\\ \\o\ o Leek
50,0 -
: )
) 40,0 - NG ~9_ Orange
D 20,0 - © o)
N 10,0 - —-a o o o g o o
L ’ ~——f8——¢
© 0,0 T T T T
O NoDil Dil2x Dil5x Dil8x Dil10x Dil15x Dil25x Dil50x
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10x Dilution
@ Solvent
@ Pesticide o
@ Matrix 50x Dilution

e Compound that
interacts with the
pesticide
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Signal Supression or Enhancement

Ratio Slope matrix / Slope solvent

Orange Dil5x | Orange Dil10x

Chloroxuron 0,56 0,90 0,98
Diuron 0,15 0,30 0,55 @

Ethiofencarb 0,18 0,36 0,70
Fluometuron 0,32 0,49 0,86 %
Flazasulfuron 0,20 0,55 1,16 %
Isoprocarb 0,57 0,77 1,06 %
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Monurdén
3,00E+07 y=438156x + 210179 Tomato
2,50E+07 - » R =0,9999 /
2,00E+07 1 & Disolvente
1,50E+07 m Tomate
1,00E+07 - y = 352461 - 26601 Tomate Dil5x
5,00E+06 - RZ =0,9999
0,00E+00 I~
0 10 20 30 40 50 60
Flazasulfuron
2,00E+07 y = 376395x - 17261 y = 375444x - 306077
’ R =09993
1,50E+07 -
& Disolvente
1,00E+07 - = Manzana Apple
Manzana Dil5x
5 00E+06 - y = 234711x + 285725
R? = 0,9985
0,00E+00 "
0 10 20 30 40 50 60
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Acetamiprid
4 00E+07
3,50E+07 - y =681754x + 1B+06 | _ 579108x + 422973
3.00E+071 R =0.9996 Leek
2,50E+07 A Disolvente
2,00E+07 o Puerro
1,50E+07 - A Puerro Dil5s
1,00E+07 A y =409755x + 9791,8
5,00E+06 - RP=1
0,00E+00 ‘ : : : :
0 10 20 30 40 50 60
Imazalil
2,00E+06
y = 37325x + 4254,7 /
1,50E+06 - 2=1 .
< Naranja
1,00E+06 Disolvente
Naranja Dil5x
5,00E+05 - y = 17230x + 1599,7
R? = 0,9996
0,00E+00 T T
0 20 40 60
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Tomato

B Improves before or with Dil.15x

0 6%

O Improves at high dilutions
(50x-100x)

O Doesn’t improve with dilution

Orange

017%

Leek 0 0%
00 13% 8 7%

W 48%

W /6%
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Resolution <= Mass Accuracy

Increasing:

 Frecuency (2MHz-4MHz)
« Path Length
« Calibration

EURt EUROPEAN UNION REFERENCE LABORATORY
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Distribution of mass diferences between ions in database and matrix.

©O © 0 O I~
) — N d

0- 0.04 Da 0- 0.02 Da 0- 0.01 Da 0- 0.005 Da 0- 0.001 Da

O Garlic B Coliflower B Rice B Pepper

R=15000=300/0.02 R=7500=300/0.04

EUROPEAN UNION REFERENCE LABORATORY Py
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Pesticides and interferences with exact mass diferences
from O to 0.02 Da and from 0 to 0.04 Da and retention time
diferences lower than 0.5 min

(2]
=
©
o
=
=
[T
o
p—
o
O
S
>
Z

i E-

Pepper Rice Coliflower Garlic Blackpepper

Matrix
R=7500=300/0.04 R=15000=300/0.02

B from 0 to 0.04 mDa B from 0 to 0.02 mDa

EUROPEAN UNION REFERENCE LABORATORY P
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Name RT Mass Mass (DB) DSLEE)B' S((E)OBr)e Formula (Tgt) | Formula (DB)
PROMECARB 10.017 | 207.126 207.1259 -0.44 99.92 C12H17NO2 | C12H17 N O2
PROMECARB 10.323 | 207.1263 | 207.1259 -1.71 98.75 C12H17NO2 | C12H17 N O2
PROMECARB 3.219 | 207.1255 | 207.1259 2.03 98.25 C12H17NO2 | C12H17 N O2
PROMECARB 11.315 | 207.1264 | 207.1259 -2.37 97.63 C12H17NO2 | C12H17 N O2
PROMECARB F2 | 7.593 [ 150.1044 | 150.1045 0.84 99.8 C10H140 Cl10H14 0
PROMECARB F2 | 10.017 | 150.1044 | 150.1045 0.96 99.74 C10H140 C10H14 0

1 Zucchini spiked at 50 pg/L
— (M+H)*: m/z 208.1332 |,,| Tr=11.31min

4| Zucchini spiked at 50 pg/L
2 Tr=10.02 min

13
1.25
1.2

(M+H)*: m/z 208.1332

Fragment: m/z 151.1117 |- Fragment: m/z 151.1117

035
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x107

3.4

3.2

2.8

2.6

2.4

2.2

1.8

1.6+

1.4+

1.2+

0.8+

0.6+

0.4+

0.2+
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LC-Full scan-MS

-Blank leek without dilution
-Blank leek dilx10
-Blank tomato without dilution

|

| "*\

‘\

SR A ’w\‘.vt

N e ) e A e

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
0.5 1 15 2 25 3 3.5 4 4.5 5 55 6 6.5 7 7.5 8 8.5 9 9.5 10 105 11 115 12 125 13 135 14 145 15 155 16 165
Counts vs. Acquisition Time (min)
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Matrix vs Database Isobaric Compounds

2000
1800 -
1600 -
1400 -
1200 -
1000 -
800 -
600 A
400 -
200 A

4512

589

No of comopounds

308
116 I

|

0-1 0-0,02 0-0,01 0-0,005

243

Mass Difference (Da)
O Diluted Leek M Leek
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Stability of reference masses

» Intensity of spectral peaks over UHPLC gradient

— Mobile phase: 10% acetonitrile Mobile phase: 95% acetonitrile
x105 +ESI Scan (0.202 min) Frag=90.... x10 ° +ESI Scan (0.202 min) Frag=90.... x104 +ESI Scan (12.012 min) Frag=90... x10 3 +ESI Scan (12.012 min) Frag=90...
121 121.05087 1.44 922.00980 5.5 121.05087 va 922.00981
119 108584 1.3 127966 5 50174 6455
H 1? 4.5 6+
0.9 1
0.8 1 1 51
] 0.9 35
0.7+ 0.8 3] 44
o o7 25
0.5 0.6 1 34
0.4 0.5 2
031 0.4 923.01266 1.5+ 21
' 031 23789 1]
0.2+ 0.2+ 1
0.1 0.1 J 0.5
N IR | - o b o e MWW
130 131 132 921 922 923 120 121 122 921 922 923

Counts vs. Mass-to-Charge (m/z) Counts vs. Mass-to-Charge (m/z) Counts vs. Mass-to-Charge (m/z) Counts vs. Mass-to-Charge (m/z)

* Reference mass delivery with flow gradient:

100 o o 0.4

80 / - 0.3  ==%AcN

60 / L o2 121.05087 110 000 50 000

40 ' == Reference

o 01 massflow | 922.009798 130000 6500
H a ml/min

O T T T T O

0 5 10 15 20

EURt EUROPEAN UNION REFERENCE LABORATORY
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Stability of reference masses

* Intensity of spectral peaks over UHPLC gradient

— Mobile phase: 10% acetonitrile . Mobile phase: 95% acetonitrile
x105 +ESI Scan (0.218 min) Frag=90.... x10 5 +ESI Scan (0.218 min) Frag=90... x10 3 +ESI Scan (11.599 min) Frag=90... x103 +ESI Scan (11.599 min) Frag=90...
181 121.05090 3.5 922.00980 9 6.5
' X : 121.05090 ’ 922.00980
1.6 159937 3.254 317071 3 53 64 5710
3 5.5
1.4 2.75 7 5
25 922.79930
1.2+ . 6. 4.5 4250
2.25 4]
1] 1
2 54 3.5
08 1.75- 3
7 1.5 49
0.6 1.254 3 25
14 21
0.4 0.75 923.01132 2 1.5
52457 1]
0.2 0.5 1
0.25+ 0.5 W
0- - | \. \k 0- T T T 0- | | | 0- | | |
120 121 122 921 922 923 120 121 122 921 922 923
Counts vs. Mass-to-Charge (m/z) Counts vs. Mass-to-Charge (m/z) Counts vs. Mass-to-Charge (m/z) Counts vs. Mass-to-Charge (m/z)

« Reference mass delivery with flow gradient:

0.4

100 S S
80 / - 0.3 == % AcN
60 /=T;
- 0.2
40 / == Reference
/ / - 0.1 mass flow
20 o .
T—( ml/min
0 0

15 20

UNIVERSITY OF ALMERIA Amadeo R. Fernandez-Albg =
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SCREENING BASED ON
FULL SCAN - MS

LC/GC-TOF —Full scan- MS
GC-Q-Full scan- MS

OR .....
BASED ON MS/MS!
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AUTOMATIC SCREENING

FULL SCAN
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Additional Advantages
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RETROSPECTIVE ANALYSIS

EASY TO IMPLEMENT

EURt EUROPEAN UNION REFERENCE LABORATORY

UNIVERSITY OF ALMERIA Amadeo R. Fernandez-Albg =




3rd Latin American Pesticide Residue Workshop
Radisson Montevideo Victoria Plaza Hotel / Montevideo / URUGUAY / 8-11 de Mayo, 2011

SrIE
fﬂ] Mcren Edoon Wer [nestar Pommatn Heramesetac  Dsbos Aeptaw 7 cpbe FOE tauns preunia v .8 X
JEFd 3 AATR(&aR-72-0- B x-Hillwa o -ul el
e ct ncs ZEIZEEBeme w3 EE i-2-ADauna e 20y m]

G5 v & 1249321 dswt il w
2 B | o A = F =) He | | 3 K L 4l
| NAME iun VOLT  MAIN ION MASS EXP MASS  eror (ppm) ION DETECTED 10N FORMULA FORMULA pest

2 (ALETHAIE |ACEIHS = A .02 U438 WD [MIEL [ CAH T HOErS CAHI0HUBIS
3 |ACEPHATE ACEMHATE H 42,0085 5558 |ACSPHATE FI CHINO2PE CAHICHTBEIS
4 |ACEPHATE |ACEPHA 1360158 07042 [ACEFHATE F2 CIH7NI3P C4H10MOBPS
S |ACEPHATE 1225621 02709 |ACEFHATE F3 C24502P3 C4101MT3PS
B |ACEPHATE C 10,5664 25587 |ACEFHATE Fa CHLO2FS [ C4H1TMO3FS
7 |ACEPHATE ! =F1n——n: % 2060011 03857 ||M=ia)+ |M=Na]= [ C4HITNO3FSN: | C4H1IMCSFS
£ [ACETAMPRID |ACETAMIFRID % 2230725 04453 [IM=j+ [s+H]=  [C1DH1ZZING C10H11CINg
8 JACE m-ﬂmnr ACTTAMIFRID ™1 12 005 23040 |ACTTAMIFRO M [ C10H1 121N

ACTTOCHILOR X 270 1N 1357 M=+ [C R e C14HMN00
|ACETOCHIOR F1 724 TR 1M [ACETOCHIOR F1 [EI2HISCING ‘«*.'44:":«-‘00.
[ACETOCHLCR F2 2 1H6 ‘ |CI0HIAN [CTAHINORC
.AL;:ILZ?:,' HLCR F3 [LEZ 1)) 't;:rjll‘_‘!~l DTAHZLINC)
|ACEIUCHLOH kA Uszisl fACEIOCHLOK R {LAHY _le;’
15 [AULOMEEN ACLONIFER A B5.L0 SLEWE (WA D IME]
16 | ACKFATHRIN |ACRIKATRRIMN F1 2.L75 02153 [ACTUNATHRIMN F1
17 |ACRIMATHRIN |ACRINATERI [a 4 £62.1216 00242 fIMa s NS
}g ALAZHLOR |ALACHLOR ® 270.1 255 05635 [IMHl+ [4H]+
ALAZHLOR ALACHLOR 7 1621277 07775 [ALACH.OR = t
20 |ALANYCARB ALANY CARE B3 400.1359 00665 ||+ [3+H]=  [C1THIENI0IS2 [C17 --wlBOdS.
21 |ALANYCARD ALANYCARE T 2700096 01120 [ALANYCARB 71 [C12H1ZM00E C1THISI04E2 J
22 [ALSNYCARD ALANYEARD '2 200170 [EE ALANYCARD 72 [ C12H1 P02 | C1THICAN04E2

412 LMURSN [LINURON %] ¢ 0.7 749 0192 n44n1  [|pi= 11+ | [ )= H1CONIG? S NACENIOZ
A1 MR [HIRURGK F1 93¢ | 1902 1h 1041 4R [LIMUROK F 10 SNICENIQ2
414 |LIHURSA |URURON F2 | 9355 | 19070 169 8N, 730 LINURIDK F2 |
15 |LUFENIROR |LLEENUHON A 128 e 510 585/ RUNET TSR TS IR Dbl | FBNZC3
416 |LUFERIROH LUFENLUHON = 128 | 1A e 412 158 U| U S1.0452  |LUFENURDN =1 ,a—bur s [T/ H3C 2FENLU S

G117 [MALROXON MRLADAON ERCAEN RE ] 215.LE52 3150386 SBT3 [IMeHD [MaH][CTOH2DOY e [CTOH1207 1S
18 MALATHON MALATHION 21070 fm2zn 231.0433 331 0435 0457 b1 [MiH]s  [CI0HZDOENS2 CIOH1 206752
1Y MALATHON FALATHION 71 10,70 | 190-220 265.0015 2350317 07242 SALATHION 71 CEH1405P82 CI0HIB06PS2

S20 MALATHON FALATHION F2 10.70 | 190-230 2570066 257.0359 13555 MALATHION F2 CPHI404PE2 CiDH1BI6PSE2
427 MALATHCN WALATHION F3 10.70 | 190230 Z10.2627 2109253 28312 SEALATHION 72 CEH303PS2 CIDHIRZEPS2
AZ2 MALATHON HALATHION F5 10.70 | 190 230 127.05%0 127 0354 33796 MALATHION FE CEAT03 C10H1ZCEPS2
A22 |MALATHON BALATHION Fi 10.70 | 190 230 1242621 1249317 2E295  |MALATHION FE C2HE0IPS C10H1BC6PE2

A2 [MALATHON FALATHION 77 1070 19920 80377 930007 57404 MALATHION 77 c4rn03 CIOHIS26PER
426 MENCNATO T WTOENGAZOLT %747 | e 76 1N 2301076 21746 [IM= 1+ [ ]=  [CI6H40T [ s
d?sfr.imm"-..-.}:: = PR HRATONE F1 | 77| e 76t T | 2RAN7EY N5°61 [ MEAFNNAZOIF F1 [RIGHITROGE | RIRH ZA000
437 IMECARREM |WECARERM ERRIRU RE 1 1] T | 300557 079 | M | [MaH)= ;-"'rm;“q-'ér- 32 |1 OH2DNDGFS2
475 MECARRAM |MECARERM F1 RIRCIRE T BBl | 2E9E3 A9 [WMECAAEAN F | |CEHI2G2PE2 |CI0HNOE S

429 MECARRAM W=LAHESH F2 1106 | 92 S 1989421 SLELEY [ MELSIBAN F2 [ A0S LIUHZLNOS 2
430 MECALZAM WizCaRESH F3 1105 | 190220 152012 SLLERY [MEUAIEAN F3 |CAHI0USE CTUH2LNOS1 =2
437 IMECARSAM WZCARESH F4 11.06 | 190-220 E 142 938 07845  [MECAREANM F4 | CHLO252 C1OH2INO5E2
432 | MECARSAM |WMECARESY F5 11.06 | 150230 .5 1289229 DJE26  |MECAREAN FS | H202PS2 C10H20N05P32
433 MECARSAM WECAREAM FB 11.06 | 190230 122.5821 1249320 0.5291  |MECAREANM FB C24502P3 CIOHIDNOSF32 =
Wy W paraanckd ) Hojat s JHIGE T Ubnce sk DOSCLMAZLECIORS S < | L

Leto

EURI

EUROPEAN UNION REFERENCE LABORATORY
UNIVERSITY OF ALMERIA

FATUE JUk)

Amadeo R. Fernandez-Albag ==



3rd Latin American Pesticide Residue Workshop
Radisson Montevideo Victoria Plaza Hotel / Montevideo / URUGUAY / 8-11 de Mayo, 2011

DATABASE SEARCH

‘:A Data Na\rlgaht

Sort by Data File

= [¥] mezcla300_0.05.d
=[] User Chromatograms

[#]fi + TIC Scan

IR R IR I S

+
<]
)

H - )
&
)
S
=
Q
EL
m

+ Compound 7
@ Compound 8
28| Compound 9
28| Compound 10
28 Compound 11
28| Compound 12
28| Compound 13
87| Compound 14
R Comnnund 15

@t Method Explorer: Defautm

'+ Find Compounds by Formula A

= Identify Compounds

Search Database

Generate Formulas

+ Compound Automation Steps

i3] %

<!

| Cpd 43: THIABENDAZOLE

BT Compound 44

R Cpd 45: ALDICARE SULFONE
R Cpd 46: BUTOXYCARBOXIM F5
8| Compound 47

/| Compound 48

B Cpd 43: ALDICARE SULFONE
R Cpd 50: BUTOXYCARBOXIM F2
R Compound 51

=8| Compound 52

=8| Compound 53

LR Cpd 54: MONOCROTOPHOS F1
B Cpd 55: MONOCROTOPHOS F2
LB Cpd 56: MONODCROTOPHOS F4
R Cpd 57 MONOCROTOPHOS

=8| Compound 58

R Cpd 53 METHOMYL F2

LB Cpd 60: METHOMYL F3

8| Compound 61

®-[v] Compound 62

(3) Mass and retention time (retention time optional)

() Mass and retention time (retention time required)

Match tolerance

Mass '10 @a v A
Retention time '0 15 A minutes

A

[

X
_&& I% %%,& Minutes v
o ~
8 9 10 11 12 13 14 15 16 1
Acquisition Time [min) v

X ||} 3l1 MS Spectrum Resuks

i o 3 |Q|§|.t®ﬁ|‘<’f|&v

ch Results \
Peak Limits

HEd . 1R

%104 |Cpd 1:+ Scan (0.001-0.363 min) m..
5.

2.54

Cpd 2+ Scan (0.363-0.538 min) m...

Cpd 3:+ Scan [0.562-0.869 min) m...

EURt EUROPEAN UNION REFERENCE LABORATORY

UNIVERSITY OF ALMERIA

Amadeo R. Fernandez-Albag ==



3rd Latin American Pesticide Residue Workshop
Radisson Montevideo Victoria Plaza Hotel / Montevideo / URUGUAY / 8-11 de Mayo, 2011

PROBLEMS

EURt EUROPEAN UNION REFERENCE LABORATORY

UNIVERSITY OF ALMERIA Amadeo R. Fernandez-Albg =




3rd Latin American Pesticide Residue Workshop
Radisson Montevideo Victoria Plaza Hotel / Montevideo / URUGUAY / 8-11 de Mayo, 2011

#1077 |+ES| TIC Scan Frag=30.00 20 ppb miz8 Tomate.d
| |
. 9.5
Without o]

dilution

1 g/mL

g 10 11 1z 13 14
Counts ws. Acquisition Time [min)

15

15 17

nth

i

i

] 1o 11 1z 13 14
Counts w2 Acquisition Time [min)

15

15 17

15 13 =n il 2= 23 24

EURt EUROPEAN UNION REFERENCE LABORATORY

UNIVERSITY OF ALMERIA

Amadeo R. Fernandez-Albag ==



3rd Latin American Pesticide Residue Workshop
Radisson Montevideo Victoria Plaza Hotel / Montevideo / URUGUAY / 8-11 de Mayo, 2011

53441

Set up:

5 matrices (Tomato, pepper, Zucchini, Orange and leek).
3 levels (20, 50 and 100 ng/mL).

97 compounds (LC and/or GC amenables). 7 were not detected in ESI-

QTOF:

Azocyclotin*
Carbophenothion (Very low sensitibity)
Chlozolinate*
Flubendiamide?
Flucythrinate*
Halfenprox*
Terbufos!

* Not signal
1 Not ionize with this source
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Mass error due to matrix interference (at 15000reso|ut|on)
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Compound not detected
automatically and detected manually
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Automatic searching for isotopic patterns

EURt EUROPEAN UNION REFERENCE LABORATORY

UNIVERSITY OF ALMERIA Amadeo R. Fernandez-Albg =



3rd Latin American Pesticide Residue Workshop
Radisson Montevideo Victoria Plaza Hotel / Montevideo / URUGUAY / 8-11 de Mayo, 2011

Compound not detected either
automatically or manually but spiked
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306.0780

\\y J \‘m

37 113.0320

202.1772

1
0.5] \ \
1 [IRRRTIRIEI WS LA

922.0098
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x10 6 |+ESI EIC(167.1040) Scan Frag=90.0V 100ppb_TomateScreening_1_2.d

Tomato spiked at 100 ng/mL

o EIC m/z: 167.1040

1.1

0.9+
0.8+
0.7
0.6
0.5
0.4
0.3+
0.2

0.1+

04 045 05 055 06 065 07 075 08 08 09 095 1 105 11 115 12 125 13 135 14 145 15 155 16 165 17 175 18 185 19
Counts vs:Acquisition Time (miny

x10 6 |+ESI Scan (1.044 min) Frag=90.0V 100ppb_TomateScreening_1_2.d
1.6 ]
1.59 I 167.0896

1.3 H '*ﬂ M5 Formula Results: + Scan[1.044 min) - 100ppb_TomateScreening 1_2d

1.2+ méz lon Farrnula Abundance
114 = [M-+H)+

11 Best Formula [#] Score Dt [ppm] Mazsz Calc Mazs Calc m/iz Diff [mDa) Mazs Match | Abund Match | Spacing Match DEE
0.99 C10H145 80.99 -4.24 16E.0823 1B6.0816 167.0889 0.7 94.41 78.18 57.52 4
0.8 ] CEH1405 70.52 10.83 166.0823 1BE.0841 167.0914 1.8 £8.7 83.19 51.77 0

0.6 They are not the compound

0.4 268.0892

0.3 193.0823 lef (m/Z) 86 ppm

0.2 130.0359

Al
04 [ M\M.‘L.“‘mH,\‘\\M,,\h,\»\w\,,ﬂ,‘mw\ Lo ol I N D N D B N U B L | I N |

T T T T T T T T T T T T T T T T = — T T T T T
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
Counts vs. Mass-to-Charge (m/z)

EUROPEAN UNION REFERENCE LABORATORY

UNIVERSITY OF ALMERIA Amadeo R. Fernandez-Albg =




3rd Latin American Pesticide Residue Workshop
Radisson Montevideo Victoria Plaza Hotel / Montevideo / URUGUAY / 8-11 de Mayo, 2011

x10 6 |+ESI EIC(167.1040) Scan Frag=90.0V 100ppb_TomateScreening_1_2.d
Tomato spiked at 100 ng/mL
1.4
EIC m/z: 167.1040
1.2
1.1
14
0.9+
0.8+
0.7+
0.6
0.5+
0.4+
0.34
0.2
0.1+
0
04 045 05 055 06 065 07 075 08 08 09 095 1 1.05 1.1 115 12 125 13 135 14 145 15 155 16 165 17 175 18 185 1.9
Counts vs. Acquisition Time (min)
x106 |+ESI Scan (1. j = 100ppb_TomateScreening_1_2.d
*167.0895
1.5
1.4
134 B e e e e e B e = == - == i -
1'2 i G MS Formula Results: + Scan [1.060 min) - 100ppb_TomateScreening 1_2d
114 m/z lon Formula Abundance
=1 [M+H]+ C10H1
1
0.9 Best Formula [M] Score Ditt [ppm] Mass Calc Mass Calc miz Diff (D] Mass Match | Abund Match  Spacing Match DEE
08 C10H145 79,34 -3.85 166.0823 1B6.0816 167.0889 -0.64 95.36 £8.85 59.88 4
' O CEH14 05 733 11.22 166.0823 166.0841 167.0914 1.86 BE.56 96.29 58.57 0
0.74
0.6
138.0772 They are not the compound
0.59
0.4+
193.0822 -
Diff (m/z): 86.7 ppm
iff (m/z): 86.
0.24 268.0894
Oll/
ol oo bbby Ll . |
T T T T T T T T T T T T T T T T T T T T T T T
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
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x10 6 |+ESI EIC(167.1040) Scan Frag=90.0V 100ppb_TomateScreening_1_2.d

Tomato spiked at 100 ng/mL
EIC m/z: 167.1040

0.9+
0.8+
0.7
0.6
0.5+
0.4+
0.3+
0.2

0.1+

04 045 05 055 06 065 07 075 08 08 09 095 1 105 11 115 12 125 13 135 14 145 15 155 16 165 17 175 18 18 19
Counts vs. Acquisition Time (min)

x106 |+ESI Scan (1.077 min) Frag=90.0V 100ppb_TomateScreening_1_2.d

114 *138.0771
14 167.0893
0.9

Spectra not stable along the chromatographic peak
High mass error (87 ppm).

0.6
0.5
0.4+
0.3 193.0822

0.24
268.0890

‘ 922.0098

il L. IR P Y] U B L e s — | L I T S—

0.14 86.0842
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Counts vs. Mass-to-Charge (m/z)
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Mass error due to supression of calibrant

Nl 0 Sl Frrrr—r———
.

EIC: m/z 121.0508

Reference Mass

+ESI EIC(218.1036) Scan Frag=90.0V 20ppb_T g_1_2 bis.d

x10* Tomato Spiked at 20 ppb
EIC: m/z 218.1036

2] — Cyromazine

oi, J\ f/\ /\N\/\/\,\/\H-V\/W\J\WJL

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Conunts vs. Acquisition time (min)
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Comparison of retention time windows in automatic
search
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Detection Selected
Positive Findings
Full Scan S Q-TOF-MS/MS >
LC-QqQ-MS/MS
(M+H)*and (M-H) Automatically
Detection Selected

Positive Findings

\ 4

Full Scan And Q-TOF-MS
LC-QqQ-MS/MS

(M+H)*and (M-H) Automatically
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Quick scan of LC screening
method for pesticides In
vegetables/fruits

MS/
-\



Set up:

3 matrices (Tomato, Zucchini and Leef
All matrices were injected with a four-fold .

3 levels (15, 50 and 100 ng/mL,"%

97 compounds (LC and/or GC amenables). 4 were not detected in ESI-
QTRA

Azocy

Chlozc

Flucyth
Halfer

Databases for use with Analyst Reporter (CES Confirmation Library
Search)

Library for pesticides with 512 compounds (possibility of increasing the number of
compounds)

* Not signal



Automatic confirmation by LC-QTRAP-MS

Retention Time: 4 21 minutes Exp RT: 4 22 minutes
Q1/Q3: 167.100/125.000 Da Analyte Peak Name Date: 2/18/2011 9:52:57 AM
Fit (%) 100.0 RFit (%) 98.5 (MRM Transition): Cyromazine
Collision Energy =35+ 15 eV
1 Baﬁ: 1.0ed
. 1671
1706 | Cyromazine 9.0e3
1606 | 8.0e3
- 2 7.003
{ e
15661 o 5 606
1496: (% E 5.0e3 E7.9
1306 | =] T 40e3
- .E 3063 80
1266, g 2063 1251
1106 < 103 - 81801' 1082 jaas 1679
g 10e6] 0.0e0 1 i i
a 20 40 =] a0 100 120 140 160
= | iz, Da
g 5.0a5 |
9 |
= 80es/
| 1.0e4
7.0e5 | 9.0e3 1669
6085 | 8.0e3
| 7.0=3
5.0e5 —
5 g E.0e3
4085 | @ F  50e3
2065 w E’ 4.0e3 850
| = 3063
2085 | E 128
. S 203 £2.0
10051 - 1,083 S[iﬂ | sej_ 1084 1331
0060 oo=0 R TN SR et e
200 25 30 35 40 45 5D 55 60 85
Time, min mdz. Da
Compound Name Peak Area Purity (%) Visual Check?
1 Cyromazine 1.12e+007 98.5




Compounds detected (%)

100
90
80
70
60
50
40
30
20
10

Compounds detected (%) in solvent

Solvent

1 MIX with 93 compounds

B Not Detected
m2 MRM
B Automatically

15 ppb 50 ppb 100 ppb

Carbophenothion

I Orthophenylphenol

Compounds with low sensitivity (Not detected
at 15 ng/mL in solvent):

- Carbophenothion
- Famoxadone

- O-Phenylphenol
- Prothiophos

Famoxadone
N @
M cH
Hr ?
@ O

F|
cl—{ _\\_o” "5CH,CH4CH;

\CI

Prothiophos

5
& KOCHQCHg


http://www.crl-pesticides-datapool.eu/asp/en/stoff_grafik.asp?grafik=../../grafik/strukturformel/Orthophenylphenol.gif
http://www.crl-pesticides-datapool.eu/asp/en/stoff_grafik.asp?grafik=../../grafik/strukturformel/Famoxadone.gif
http://www.crl-pesticides-datapool.eu/asp/en/stoff_grafik.asp?grafik=../../grafik/strukturformel/Prothiofos.gif

Comparing different conditions at 15 ng/mL

Solvent Tomato
__ 100 - — — __ 100 -
£ g — —
§ 80 - — E 80 - —
[S) (8]
% 60 4 B Not Detected % 60 -
° " 1MRM >
T 40 - T 40 -
5 ® 2 MRM 3
g’ 20 ~ B Automatically CE" 20 1
(o] o
U 0 = T T T U O = T T T

2MIX  MIX93 2MIX MIX93 2MIX  MIX93 2MIX  MIX93
Scheduled
0 without
Zucchini scheduled Leek

Compounds detected (%)

Compounds detected (%)

80 - — 80 - —
60 - B Not Detected 60 4
H1MRM
40 -~ 40 -
2 MRM
20 B Automatically 20 -
0 T T T T 0 i T T

2MIX  MIX93 2MIX  MIX93 2 MIX MIX 93 2 MIX MIX 93



Compounds detected (%)

Comparing different conditions

100

90

80

70

60

50

40

30

20

10

In MIX 6 at 15 ng/mL

Solvent

Tomato Zucchini

Scheduled

- Without scheduled

Leek

® Not Detected
m1MRM
m2 MRM

B Automatically
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Coelution Coelution
. problems

12

Number of compounds detected
(o)}

4
2
0 TrrrrrrrrrTrTrrrrrrrrrrm— r7T 7TrrT Tt T 1T T 1T T T TTTTTTTTT
CrNmTMmON@AO NN M TN EN @O 100 ng/mL MIX 97 Solvent
Retention time (min) 1 8E+08
1,6E+08 X
X
1,4E+08 X
1,26408 g
X %
@ 1,0E+08 XXX
E X Xx)& 8<x
< 8,0E+07 XX X
X x Automatically
6,0E+07 ~ X m%x
4,0E407 x 0@" ©2MRM
2,0E+07 %o
X
0,0E+00 . 20 2 B asy .
0 5 10 15 20 25

Retention time (min)
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Coelution:
Compounds with common ions
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Propaquizafop (tr=18.35 min) // Quizalofop-ethyl (tr=18.35

MIX 97 15 ng/mL Solvent (Quizalofop-ethyl) m|n) Propaquizafop 15 ng/mL Solvent (Alone)
Ml 2. 2.8el ops, M ax. AGeb cps,
TIC of MRM TIC of MRM
- 1294 1837
40e6
P Z0eT 13.80 :
% 510 87 1949 5 2.0ef
£ 107 84( ; 1ﬁm M E -
o0 . .'I' il " acd ey a0 - s
2 4 6 & 10 12 14 16 18 20 22 24 26 25 0 32 34 2 4 B & 10 1z 14 16 18 20 22 24 26 28 30 32 34
Time, min Time, min
. hdax. 5.0 cps. . hax. 2.Gel cps.
XIC of Quizalofop-ethyl (373.1/298.9) XIC of Propaquizafop (444.1/299.1)
- 1833 —_ 1837
. A0eh . 20:B
"J'.; H
— =
2 zoe £ 10es
ookl— r r . r r . . T ook
178 180 182 184 126 188 190 192 194 120 12.2 12.4 126 128 190 19z 104
Time, min Time, min
M ax. 23.0e8 cps.
TIC of EPI
1 00 1531 ; 1837
: 1.0e8
% 11.92 1?'54? reEs & 5,1464
£ G0 840, 17 44, ] E
9.68) ] JL REE-N]
0.0 e b bl N 0.0 —————————— s A .
2 4 6 & 10 12 14 16 18 20 22 24 26 25 0 32 34 2 4 B & 10 1z 14 16 18 20 22 24 26 28 30 32 34
Time, min Time, min
bl ax. 2.8e7 cps. hax. 1.94e7 cps.
XIC of EPI (373) XIC of EPI (444)
2 EeT lig.dd 1.4e7 18.36
. 2067 . 10e7 :
o :
— =
E 1.0e7 E 5.0ef
on . T i T . T [ila] T . L T . .
12.0 122 12.4 186 128 19.0 18.0 182 12.4 126 12,8 19.0
Time, min Time, min
B L EPI(272.10) Charge (+00 CE (35) CES (15) F T ¢1.32... Max. 4087 cps. B EP|(444.100 Charge (+0) CE (35) CES (153 F T (3.42872): Exp 2, 18... Max. 1.9e7 cps.
< 73 ’ @ 444 7
: o Not detected 100.0 i
& 2290 . : s000 -
: Metamitron 5 1o Detected
2 E 701 2714 32T |
= dns. 1540, 2431, 7711 ) s 4
D_DFDSWI T T . 0.0 | JI1D e, II(ZFS" | . . . . : : . .
A0 100 180 200 250 =00 350 400 450 A00 S50 GO0 G50 FOO &0 400 480 200 280 200 350 400 450  S00 &S0 GO0 BAO0 70D
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Coelution
with compounds more intense
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Propoxur (tr=13.84 min)

Propoxur 15 ng/mL Solvent

MIX 97 15 ng/mL Solvent (Terbutryn)
Max. 2.8e¥ cps Max. 3.0eb cps.
TIC of MRM TIC of MRM
2.5e7 teat 2066 HERE
;o z.0e7 1380 :
z2 13.99 s
% 1.0e7 8401DJ|:? 15”M ,}l =
0.0 'I' i h tat q @ oo T r T : T T T T T . T . T T
’ z 4 & = 14 16 18 20 22 24 28 28 30 32 34 Z 4 6 8 10 12 14 6 18 2 22 24 26 28 30 32 34
Time, min Time, min
Max. 1.2e7 cps. Mlax. 1.8ef ops.
XIC of Terbutryn (242.1/186.1) XIC of Propoxur (210.1/111.0)
12305 1266 1285
. 1o0e7 )
4 S 106
E 5008 E )
0.00 —————— — T T - T T T T T . T . T .
2 4 6 2 10 12 14 16 18 10 12 44 46 18 20 2z 24 26 23 M 32 34
Time, m Time, min
hlax. 1.23e8 cps.
TIC of EPI
1,420 e T
: 1.0ed : . 100k
wi 17 .54, = H
c 1193 1008
£ &0es g.40.. 1714 £ so0e7 a1, | 579 _seq
0.0 ———— QBBJI"' il | S , 0.00 ———— SRR [ t ———— 29-5?'8 —
' Z 4 5§ & 10 12 14 16 18 20 22 24 25 28 30 32 34 2 4 B 8 10 42 44 A6 18 20 2F 24 ZE 2B 30 3z 34
Time, min Time, min
Maz. 5.0ed cpz
XIC Of EPl (242) hax. 3.5e7 cps. XIC of EPl (210) ax ed cps.
35aT 1372 5.0ed
. . 40ed
@ c
g E 2.0e4
0.8 T T s T T T T T T T oo T '. T T T T il T T T T T T
125 138 135 140 145 4150 155 460 165 70 TS 124 126 128 130 1322 134 136 138 140 142 144 146 148 150
Time, min Time, min
B L EPI(2492.10) Charge (+0) CE (35) CES (15 FT (218 hdax. 1.6e2 cps. B LEP|: Exp 2, 13697 to 13,769 min from Sample 24 (Proposur 5 pp... Max. 3.0e5 ops.
< 2422 , @ 114.1
; 4.0
: ’ Not
- ; :
5 1581 detected g woa 2104 Detected
£ 50e7 ~200)2 = -
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Non target analysis
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Ethoxyquin 5 ng/mL

TIC of MRM B TIC of +MRM [.. hax. 4.2e6 cps. B TIC of +hARM 3. Max. 2.5e5 ops. B TIC of +H4RM (1389 pa... hax. 2.Gef cps.
496 15.78 ; 4.0e6 3.5e6 15':':8 Z.Geb : 1712
a0es 30e6 2.40 ¢
® | @ : w w o Z0ef i
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Comparing different conditions with 2 MIX

Solvent Tomato

100 - 100 -~
80 - 80 -
60 - B Not Detected 60 -

40 - m1MRM
40 -

50 2 MRM
0 . B Automatically 20 1
O .

5ppb 10 15 5ppb 10 15
ppb  ppb ppb  ppb 5 ppb 10 ppb 15ppb 5 ppb 10 ppb 15 ppb

Scheduled

| Without scheduled
Zucchini Leek

100 -+ 100 -+ . . -—
80 - 80 -
60 - B Not Detected 60 -
40 - m1MRM
40 -
20 - 2 MRM
0 | B Automatically 20 1
O i T T T T T

5ppb 10 15 5ppb 10 15
ppb  ppb ppb  ppb 5 ppb 10 ppb 15ppb 5ppb 10 ppb 15 ppb

Compounds detected (%)
Compounds detected (%)
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Compounds detected (%)
Compounds detected (%)
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