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Pesticide residues In food and feed
Introduction

» The protection of crops from pests and diseases requires the
use of pesticides

» Pesticide residues in food and feed are possible and not
necessarily illegal

» Tolerable concentrations are regulated e.g. in European Regulation
(EG) No. 396/2005 or in the American Federal Regulations 40 CFR Part 180

» For food and feed produced or marketed in Europe there are maximum residue
limits (MRLSs) for more than 170 000 matrix-pesticide combinations

« Challenge for the analysis is the large variety of different matrices and physico-
chemical properties of the pesticides

» Typical analytical methods include generic extraction (QUEChERS) and Multi-
residue methods based on gaschromatography and liquid chromatography coupled
to mass spectrometry which are fit for purpose

* In Europe methods are validated according to guideline SANCO/12495/2011
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“Check your scope” ranking for pesticides
Published by EURL for pesticides

* Includes more than 1100 compounds

— Pesticides currently used or used in the past
— Pesticide metabolites of importance

» Ranking of pesticides based on:

— Toxicological data (toxicological endpoints and endocrine disruptive activity)
— Residue situation in crops (reporting from labs in Europe and RASFF

notifications)
— Agricultural usage (including potential for misuse and persistent pesticides)

« Current situation
— Around 600 compounds included in routine monitoring programs

— Only about 150 pesticides often found in food commodities
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6400 Triple Quadrupole Product Line
Excellent Value and Performance

6420 Triple Quadrupole LC/MS

» Robust, Easy-to-Use
= Lowest cost of ownership

oy = Automate compound optimization
“EE & & & 6430 Triple Quadrupole LC/MS
| e____,‘y = Fast, robust,

i » Targeted Protein Quantitation

B = Fast polarity switching

|

e
[ - 6460 Triple Quadrupole LC/MS
= Agilent Jet Stream — sub fg sensitivity
= Fast polarity switching
= Largest mass range for a premium Triple Quad

6490 Triple Quadrupole LC/MS

= iFunnel — zeptomole sensitivity

= Curved hexapole collision cell — reduced noise
» Perfect for the most demanding applications

= Fast polarity switching
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Screening and quantitation for pesticides
Use the Agilent G6490 for this application ...

. to increase the number of analytes in the method to be analyzed in a
single injection (even those with lower abundancies)

. to lower LOQs for pesticides in complex matrices
. to extend your analytical scope to the analysis of baby food

. to minimize matrix effects by dilution of your samples

The unique package that enables this capability is:

1290 UHPLC
Dynamic MRM
Agilent Jet Stream and Dual lon Funnel lon sampling

Curved Collision cell with ion focussing and Linear acceleration for speed and
sensitivity

W N
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Agilent G6490A QQQ system

Developments for utmost sensitivity

* lonization and lon Transfer Technology

— Agilent Jet Stream lon Generation
— Hexabore capillary

— Dual ion funnel (iFunnel) technology
» Two stages for ion focusing and gas removal
* Improvements for wide m/z range transmission
» Low capacitance

 Collision Cell

— Hexapole field axial focusing curved collision cell
» Tapered cell structure for increased ion acceptance at entrance
* Reduced noise

* Improved Quad Drive Electronics

— Improved Quad DC frequency response
— Higher RF power capability
— Quad drive frequency increased to 1.4 MHz
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Agilent iIFunnel technology
Two stage ion funnel manages the gas load

High Low
Pressure Pressure
Stage 1 Stage 2

SN

..\\\.\.\.\.\.\.m..w\.‘.‘.»._; _i-” /

. .J' 3

Stage 2
1-3 Torr

u l||ll u |||II|

8-12 Torr

Offset ion funnels to prevent neutrals from going straight through to MS

The Mealsure of Confidence

' b Agilent Technologies WEBEX triggered MRM
8 e October 23, 2012



Multi residue pesticide method
HPLC method

Agilent 1290 Infinity LC system consisting of:

- binary pump

- wellplate sampler

- column compartment

- diode array detector (not used)
HPLC method

Separation column: ZORBAX Eclipse Plus C-18 RRHD column,
100 x 2.2 mm, 1.8 um @ 25°C

Mobile phase: A: 5 mM ammonium formate
B: methanol + 5 mM ammonium formate
Flow: 0.6 ml/min
Gradient: 0.00 min 5%B
0.20 min 5%B
2.20 min 50% B
10.50 min 100 % B
13.00 min 100 % B
13.10 min 5%B
15.00 min 5%B
Inj.Vol.: 2 pl
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Multi residue pesticide method

MS method "
Spray chamber conditions: é
Gas temp.: 120°C '
Dry gas: 15 I/min -
Nebulizer: 35 psi

Sheath gas temp: 375°C
Sheath gas flow: 12 I/min

Positive Negative
CapVoltage: 3500 V 3000 V
Nozzle voltage 300V 500V

Automatic setup of MRM tables based on selected cycle time, retention times and retention time
windows for the individual compounds

* Cycle time 600 ms
* Interscan delay 3.5ms
* Total No. of MRMs 635
* Maximum No. Of concurrent MRMs 74
* Minimum Dwell time 4.61 ms
* Maximum Dwell time 296.5 ms
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Multi residue pesticide method

Compounds included in method

Acephat
Acetamiprid
Acrinathrin
Aldicarb
Aldicarb-sulfon
Aldicarb-sulfoxid
Alloxydim
Amidosulfuron
Aminopyralid
Amitraz
Asulam

Atrazin

Avermectin Bla Metabolite

Avermectin Bla
Avermectin Blb
Azimsulfuron
Azinphos-ethyl
Azinphos-methyl
Azoxystrobin
Beflubutamid
Benalaxyl
Benfuracarb
Bensulfuron-methyl
Benthiavalicarb
Bifenazat
Bifenox
Bispyribac
Bitertanol
Bromacil
Bromuconazol
Bupirimat
Buprofezin
Butocarboxim
Butoxycarboxim

Butocarboxim-sulfoxid
Buturon
Cadusaphos
Carbaryl
Carbendazim
Carbofuran 3 hydroxy
Carbofuran
Carbosulfan
Carfentrazone-ethyl
Chlorantraniliprol
Chlorfenvinphos
Chlorfluazuron
Chloridazon (Pyrazon)
Chlorimuron-ethyl
Chloroxuron
Chlorsulfuron
Chlozolinat
Chromafenozid
Clethodim
Clofentezin
Clomazon

Clopyralid
Clothianidin
Cyazofamid
Cycloxydim
Cyhexatin
Cymoxanil
Cyproconazol
Cyprodinil
Cyromazin
Daminozid

DEET
Demeton-S-methyl

Desmedipham
DMSA
Dichlofluanid
Dichlorvos
Diclofop-methyl
Dicrotophos
Diethofencarb
Difenoconazol
Difenoxuron
Diflubenzuron
Diflufenican
Dimefuron
Dimethenamid
Dimethoat
Dimethomorph
Dimoxystrobin
Diniconazol
Dioxathion
Diuron

EPN
Epoxyconazol
Ethaboxam
Ethiofencarb
Ethiofencarb-suifon
Ethiofencarb-sulfoxid
Ethion

Ethiprol
Ethirimol
Ethofumesat
Ethoprophos
Etofenprox
Famoxadon
Fenamidon

Demeton-S-methyl-sulfon Fenamiphos
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Fenamiphos-sulfon
Fenamiphos-sulfoxid
Fenarimol
Fenazaquin
Fenbuconazol
Fenbutatinoxid
Fenhexamid
Fenobucarb
Fenoxaprop free acid
Fenoxycarb
Fenpiclonil
Fenpropimorph
Fenpyroximat
Fenthion
Fenthion-oxon
Fenthion-oxon-sulfon
Fenthion-oxon-sulfoxid
Fenthion-sulfon
Fenthion-sulfoxid
Flazasulfuron
Flonicamid
Florasulam

Fluazifop free acid
Fluazifop-P-butyl
Flufenacet
Flufenoxuron
Flumetsulam
Fluometuron
Fluopicolid
Fluoroglycofen-ethyl
Fluoxastrobin (E)
Fluguinconazol
Fluroxypyr
Flurtamon

Flusilazol
Flutolanil
Flutriafol
Foramsulfuron

Formetanat-Hydrochlorid

Formothion
Fosthiazat
Fuberidazol
Furathiocarb
Halosulfuron-methyl
Haloxyfop free acid
Hexaconazol
Hexaflumuron
Hexythiazox
Imazalil

Imidacloprid
Indoxacarb
Ipconazol

Iprodion
Iprovalicarb
Isoproturon
Isoxaflutol
Kresoxim methyl
Lenacil

Linuron

Lufenuron
Malaoxon
Mandipropamid
Mecarbam
Mepanipyrim
Mesosulfuron-methyl
Mesotrione
Metaflumizone
Metalaxyl

Metamitron
Metazachlor
Metconazol

Methabenzthiazuron

Methacrifos
Methamidophos
Methidathion
Methiocarb
Mthiocarb-sulfon
Methiocarb-sulfoxid
Methomyl
Methoxyfenozid
Metobromuron
Metolachlor
Metosulam
Metoxuron
Metrafenon
Metribuzin
Metsulfuron-methyl
Mevinphos
Molinat
Monocrotophos
Monolinuron
Monuron
Myclobutanil
Napropamid
Neburon
Nicosulfuron
Nitenpyram
Novaluron
Nuarimol
Ofurace
Omethoat
Orthosulfamuron

- Agilent Technologies

Oxadiazon
Oxadixyl

Oxamyl
Oxasulfuron
Oxydemeton-sulfon
Paclobutrazol
Paraoxon-methyl
Penconazol
Pencycuron
Pendimethalin
Pethoxamid
Phenmedipham
Phenthoat
Phorat

Phosalon
Phosmet
Phosmet-oxon
Phosphamidon
Phoxim
Picoxystrobin
Pinoxaden
Piperonyl butoxid
Pirimicarb
Pirimiphos-methyl
Pirmicarb-desmethyl
Prochloraz
Profenophos
Promecarb
Propamocarb
Propaquizafop
Propargite
Propiconazol
Propoxur
Propyzamid

Proquinazid
Prosulfocarb
Pymetrozin
Pyraclostrobin
Pyrazophos
Pyridaben
Pyridaphenthion
Pyridat
Pyrifenox
Pyrimethanil
Pyriproxifen
Pyroxsulam
Quinalphos
Quinmerac
Quinoxyfen
Quizalfop free acid
Quizalofop-ethyl
Rimsulfuron
Rotenone
Sethoxydim
Siduron
Sitthiopham
Simeconazol
Spinosad
Spirotetramat
Spiroxamin
Sulfosulfuron
Tebuconazol
Tebufenozid
Tebufenpyrad
Teflubenzuron
Tembotrion
Tepraloxydim
Terbutryn

Terbutylazin
Tetraconazol
Thiabendazol
Thiacloprid
Thiamethoxam
Thifensulfuron-methyl
Thiodicarb
Thiofanox sulfon
Thiofanox sulfoxid
Thiofanox
Thiophanat
Thiophanat-methyl
Tolclophos-methyl
Tolylfluanid
Topramezone
Tralkoxydim
Triadimefon
Triadimenol
Triasulfuron
Triazofos
Tribenuron-methyl
Trichlorfon
Tricyclazol
Trifloxystrobin
Triflumizol
Triflumuron
Triflusulfuron-methyl
Triforin
Trinexapac-ethyl
Triticonazol
Tritosulfuron
Zoxamid

313 compounds including 9 isomers
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Multi residue pesticide method
MRM traces for tomato extract spiked at 10 ug/kg
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Results for tomato extract
Coverage of method for tomato matrix

number of compounds dectected in spiked

tomato
313 313 313
10 50 100

concentration in pg/kg in tompto

350

300

250 1~

200

150

100 +~

50

0.1 0.5 1 5

All compounds found >

MRL
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Results for tomato extract
Avermectine Bla and Blb

Avermectine

Bla

Avermectine

Blb

of Confidence

tamato blank. [Avermectin B1a]
¥102|890.5 - 305.1 Area=0
890.5 -» 5.1 Area=

1.954 254
1. 281 09 1.6 751
244 i
1,85 27 0,85 1.5 74
8 23 26
5+ 22 25 081 141 £.5
7 “I 24 0.754 134 £
214 i
5 23 07 1.2 5.5
£ 2 _ )
gy 22 085 1.14 5
1.99 214 06
.54 5] 14 4,54
1.45] 1.8+ 055
1.9+ 0.8 4
1.44 1.74 5 054 08
1.35 16l . 0.5 - 25
1.3 1.7+ 0.7 3_
1.2 1.54 16 044 o
124 14 154 0,35 g 25
115+ 1.44 0.24 054 2]
1.34
1.14 1.3 0.254 o4 15
1.05 1.2 5]
1.2 0z 03
14 1 14
114 114 0z
0.95 0.154 ] 0.5
0.3 i b 014 014 :
0.4

tomata 0_5 pg_ul [Avermectin B1a]
%102 8905 -» 305.1 Aea=259
890.5-» BE7.1 Avea=40

tomato 1 pg_ul [Avermectin B1a]
%10 27890.5-» 305.7 Area=427
2.94830.5 > 5671 Area=B0

tomato 5 pg_ul [Avermectin B1a]
«1037890.5 -» 305.7 Area=2165
0.954890.5 -» 5671 Area=334

tomato 10 pg_ul [Avermectin B1a]
%10 378905 - 305.1 Area=4266
1.74890.5 - 5671 Area=797

tamato 50 pg_ul [Avemectin B13]
%103 |890.5 - 305.1 Area=21079
78905 > BET.1 Area=4121

103 104

tamato blank [Avermectin B1h]
%10 148766 > 291.1 Area=0
8.8 8766 -» B53.2 Area=
8.6
8.4
A2
1

.
2
7]

L

6.6

6.4+

6.2

[

5.8

5.6

5.4+

5.2

[

4.8

4.6

4.4+

4.2

103 10.4
tomata 0_5 pg_ul [Avermectin B1h]

«10 278766 > 2917 Aea=191

T87E.E > BB32 Area=44
1.0264

14
0.59754
0354
0,925
0.94
(0,875
0,854
0,825
0.8+
0,775
075
0.725
0.7
0,675
066
06254
0.6
0,575
0554
0.5254
0.54
(0,475
0454
0425

103 104

tomata 1 pg_ul [Avermectin B1h]
w102 |876.6 > 2911 Area=272
8766 > 5532 Area=02

1.2
1.15-
114
1,051
14
0.95-
0.9
0.85-
0.8
0.75-
0.7
0,65
064
0.55-
054
0.45-

10.3 104
tomata 5 pg_ul [Avermectin B1b]

w102 |876.6 > 2911 Area=1445
8766 > 5532 Area=B13

424
44
364
364
344
324
34
264
264
244
224
24
164
164
1.4
1.2
14
06
064

103 104

tamato 10 pg_ul [Avermectin B1h]
w102 |876.6 - 291.1 Area=2472
876.6 - B53.2 Area=1042

7.5
?_
£.5
-3
55
5
454
14
154
34
254
24
1.5
14
.54

103 104

tamata 50 pg_ul [Avemectin B1b]
%103 |876.6 > 291.1 Area=12740
16 876.6 -» 553.2 Area=4893

344
324

3_
2.6
26
2.4
2.2

2_
1.6
1.6
1.4
1.2

14
0.8
06
0.4
0.2

1

102 103 104 105

blank

101 10z 103 104 105

0.5 pg/kg

101 102 103 104 105

1 pglkg

101 102 103 104 105

5 pg/kg
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Results for all matrices
Coverage of method for different matrices

number of compounds detected in spiked extracts

350
300
250
B rocket
200 B black tea
lemon
150 +° wheatflour
® pepper
100 ® tomato
B cucumber
50
0 'X—I—I—I—I—I—I—IJ

0.1 0.5 1 5 10 50 100
concentration in pg/pL
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Results for black tea
Coverage of method for black tea

number of compounds dectected in spiked
black tea

3’0 208 302 312 312 312 312

300 1 , 262

250

200 1~
150

100 +~

50 1

0.5 2.5 5 25 50 250 500

All compounds found in black tea>

concentration in pg/kg in black te

MRL
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Results for black tea

Oxamyl and Carbendazim

black tea 0_1 pa_ul [Oxamyl]

¥102

384

Oxamyl

28
26
24
22
2
18
16
1.4
12
1
0e
06

black tea 0_5 pa_ul [Oxamyl]

black tea 1 pg_ul [Oxanyl]

black tea 5 pg_ul [Dxamyl]

High in “Check Your Scope” ranking

black tea 10 pg_ul [Dxamyl]

23 23 Z4 235 J5 285 5 2B 27

0.5 pg/kg

black tea 0_1 pg_ul_ [Carhendazim]

237.0 > 721 Area=1019 AT=2.500 rin 107 |237.05 721 Area=3871 RT=2.500 min 102 |237.05 721 Ares=7035 AT=2.500 min 104 |237.0 721 Area=33756 AT =2.500 rin 104 |237.05 721 Ares=B3EE4 RT=2500 min
237.0 5 901 Ares=222 AT=2.500 min 19512370+ 201 fres-1233 RT-2500 i 25]237.0> 901 Area=2124 AT-2:508 min | 5]237.0 > 901 Area=11107 AT-2500 iy V23705 801 Area=19488 AT=2.508 min
1 214
1.3 24 115 2]
1.25+ 234 114
12 22] 1051 1.9
1154 511 1 1.6
11015: 24 0.95- 174
1 134 0.94 164
oy } g: 085 1.5
0.9 16l 0.3 1.44
0,85 075 13
FEX 154 0.7 124
0,754 1.4+ 0,65
0.7 1.3 g 114
065+ 124 055 19
06 114 054 0.9
055 N 045 08
05 0.9 4]
0.454 kR g 0.7
1 0.4 i 0.354 0,64
07 P
0357 05 0o 0.5
1 0.4 ] 0.3+
0z 03l 0154 ool
1154 014 .
0.2
01+ 1l 005 014
005

g T T e g e T
23 235 24 245 25 255 2B 2E5 27

2.5 png/kg

black tea 0_5 pg_ul_ [Carhendazim]

T T T e T T
23 235 24 245 25 256 2B ZE5 27

5 pg/kg

black tea 1 pg_ul [Carbendszim]

T T T T— T T T T
23 235 24 245 25 255 2B 265 27

25 pg/kg

black tea 5 pg_uL [Carbendszim]

T T T e T g
23 235 24 245 25 255 2E 2B 27

50 pg/kg

black tea 10 pg_ul_ [Carbendazim]

1031920 5 1601 Area=8348 RT=2 382 min 104 [1920 5 160.1 Area=42757 RT=2.982 min 104 [192.05 160.1 Area=74371 RT=2.982 min 105 4192.0%5 160.1 Area=410277 RT=2 532 min 4105 ]192.05 1601 Area=781605 RT=2.982 min
361820 1321 frea=2414 RT=2.952 min 1920 5 1321 Aiea=3533 RT=2.982 min 2291920 1321 Auea=17862 RT=2982 min 1619205 1321 frea=8037E AT=2932 min 192,05 1321 frea=177173 RT=2.982 min
1 24
164
34
- 1.54 20 157 2.4
1 1.4
1.44 26l 264
134 ! 139 24
244 124
264 1.24 224
224 114
244 114 2]
24
224 1 b
184 184
24 B 0.9
094 18]
1.84 8l 1.64 084
164 . 1.44 074 144
1.4+ 6 1.2 084 121
1.24 054 1 05 1
! 0.4 08 044 0484
0.8+ 03 g4 034 06
06] )
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044 oz
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Results for black tea
Avermectine Bla and Bl1b

Avermectine

Bla

Avermectine 4
Blb

of Confidence

black tea blank [Avermectin B1a]
%10 21890.5 > 305.1 Area=0
1.54890.5-> 5671 fuea=
1.4754
1.45
1.4254
gl

1.2
1,175
1151
1,125
114
1.075
1,05
1.025
14
0,975
0.95-
0,925
0.5
0,875

«102

black tea 0_5 pg_ul [Avemectin B1a]
890.5 - 305.1 Aea=198

| E305> 5571 =78
1,95
1.9
1,85
184
1.75
1.7
1,65
164
155
154
1.45
1.4
1,35
1.3
1.25
1.2
1.15-
114
1,05

14
0.95-

black tea 1 pg_ul [Avermectin B1a]
%102 4890.5 -» 305.1 Area=304
890.5 > 5671 Area=34
2.2

214

black tea 5 pg_ul [Avermectin B1a]
w102 |B90.5 > 3051 Area=1652
54830.5 - BEY.1 Area=273

black tea 10 pg_ul [Avermectin B1a]
w103 8905 > 3051 Area=3388
8305 -» 5671 Area=b20

black tea 50 pg_uL [Avermectin B1a]
10378905 -5 3051 Area=17099
78905 - BB Area=3157

103 104
black tea blank [Avermectin B1h]

103 104
black tea 0_5 pg_ul [Avermectin B1b]

103 104
black tea 1 pg_ul [Avermectin B1b]

103 104
black tea 5 pg_ul [Avermectin B1b]

103 104
black tea 10 pg_ul [Avermectin B1h]

103 10.4
black tea 50 pg_ul [Avermectin B1h]

w101 {876.6 > 2311 drsa=0 w101 {8766 > 2911 Area=1E5 w02 (8766 > 2911 Area=281 w102 8766 > 2911 Area=1314 w102 |B76.6 > 2911 Area=2377 w103 TE76 6> 2911 Area=11443
9.4 |876 6 > 563 2 Auma= 94| B7B > B632 Ausa=t2 1 38766 > B63 2 duma=109 876 E > B53 2 Ama=hal B7B > 563 2 AreasiEg 38676 6 > 563 2 Area=d A7
444 i
821 521 1.25] 8 36
3 3 424 25 e
8.8 8.8 1.24 4 : -4
i 86 115 - 7- 324
H 8.4 ad
8.2 1.1 364 £54
4 1.054 ELE Ea 28
- 7.8 32] 264
i 7B 1 ) 554
H 7.4 . 3 247
] 7.2 : 284 5+ 224
04
sg_ sg_ 28 431 i
81 81 0.854 i
EE EE 24 n 1.8
6.4 6.4 0.8+ 224 164
6.2 B.24 0.754 249 3.3
E- & 1.4
1.8 a4
5.8 5.8 0.7 16 1.24
564 564 0,65 ’ 25 14
54 54 1.4+
52 53] 0.6 124 2 084
43- 43- 0.5 14 1.54 0.6+
45 45 054 0.8 1 0.4
4.4 444 0,45 064 024
424 0.54 :_:xi

101 102 103 104 105

blank

101 102 103 104 105

2.5 ng/kg

101 102 103 104 105

5 Hg/kg

101 10z 103 104 105

25 ug/kg
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Dilution of black tea extract
Results for monocrotophos

1:50

Monocrotophos 1:10

/

dition black tea 1 pg 1_50 [Monocrotaphos] dition black tea 1 pg 1_10 [Monocrotophos] B3 105 [Monocrotophas] it black tea 1 pg 1_02 [Monoerotaphos] e 1 pg_ul [Monocrotoghos]
1037 22405 127.0 Area=725 RT=3 07 min 22405 127.0 Area=1551 RT=3.078 min AP 127.0 Area=2209 RT=3 078 min 22405 127.0 Area=2657 AT=3.083 min irea=3738 RT=2.069 min
1.14 22405 1931 Ares=430 RT=3,078 min 224,05 193.1 Are=383 RT=3,078 min 22405 1931 Area=1164 RT=3 078 min 224105 1931 Area=1 534 Fhed 07k 240 <1353 FiT=3.083 rin
1.05- "
N .
0.954

)/

o d S/N

- [y / 1: 5 ng/kg
= eyeninltso0 00 ATl

= dilution /\

05
0,45
0.44
0354
0.3
0.254 /Q\
0.24
015
0.1
0.054

29 28 % afs A1 315 d2 a3k za 2% 3 abs a1 als a2 3k s 28 3 abs @ afs d2 3k P8 285 3 afs A1 3%5 32 a3k Ja 2B %3 abs @1 a5 Iz als

40 fg o.c. 200 fg o.c. 400 fg o.c. 1 pg o.c. 2 pg o.c.

The Mea of Confidence
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Dilution of black tea extract
Results for fuberidazole

1:50

Fuberidazole 1:10

dilution black tea 1 pg 1_50 [Fuberidazal] dilution black tea 1 pg 1_10 [Fuberidazol] dilution black tea 1 pg 1_05 [Fuberidazol]
%102 | 185.1 > 157.1 Auea=2008 RT=3.777 min 185.1 -» 157.1 Area=7573 RT=3.786 min

185.1 - 157.1 Area=13308 RT=3.777 min
7591951 + 156.1 Area=1324 RT=3.786 min 185.1 -5 156.1 Area=4645 RT=3.786 min 185.1 - 166,17 Area=7465 RT=3.777 min

7 good S/N
¢ evenin 1:50
¢ dilution

— T T T T T T T T T —_—_—— T T T T T T T T T T
365 37 379 38 335 39 368 37 3.79 38 388 39 1 37 379 3.8 388 3 . A . 365 37 375 38 3.89 33

40 fg o.c. 200 fg o.c. 400 fg o.c. 1 pgo.c. 2 pg o.c.

The Mea of Confidence

Agilent Technologies WEBEX triggered MRM
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Results for Fuberidazole
Calibration Iin solvent and recoveries In different matrices

+ MRM (185.1 -> 157.1) solvent 0_1 pg_uL.d

£ x103

c

Cou

2.44 3.794 min.
2.2

2,
1.8+
1.6+
1.4+
1.24

1,
0.8
0.6
0.4
0.2

04

" 365 37 3.75 38 385 3.9
Acquisition Time (min)

Quantifier:
Qualifier:
Peak width:
Cycle time:
Data points:

The Mea of Confidence
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185.1->157.1, 185.1 -> 156.1

]
c
3
Q
(&)

x10 3 | Ratio = 63.7 (106.8 %)
244

2.2
24

1.8+

1.6

] /A\

14
0.8+
0.6
0.4
0.2+

0]

" 365 3.7 3.75 38 385 39
Acquisition Time (min)

185.1 - 157.1
185.1 > 156.1
16.2 s

600 ms

27

Fuberidazol - 9 Levels, 8 Levels Used, 9 Points, 8 Points Used, 0 QCs

P x106
5,
4.5+

Respons

44
3.5+
3

y = 100097.160230 * x - 72.341437
R”"2 =0.99925538
Type:Linear, Origin:Ignore, Weight:1/x

0 5 10 15 20 25 30 35 40 45 50
Concentration (pg/uL)

- Agilent Technologies WEBEX triggered MRM
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Results for Fuberidazole
Calibration Iin solvent and recoveries In different matrices

golvent 1 pg_ul [Fub.  black tea 1 po_ul [Fu. cucumber 1 po_ul [F.  lemon 1 po ol [Fube. pepper 1 pog_ul [Fub..  rocket 1 pg ul [Fube.  tomato 1 pg ol [Fub.  wheat flour 1 pg_ul [
w104 1851 = 1671 Area=. 1851 -» 1571 Area=.. 1851 -» 1671 Area=.. 18871 > 1571 Area=. 1851 -» 1671 Area=.. 1851 - 1571 Area=. 1851 = 1671 Area=. 1851 < 1571 Area=_
34 1851 -+ 1567 Area=.. 1851 -» 1561 Area=.. 1857 - 18671 Area=.. 1857 -» 1561 drea=.. 1857 -» 1567 &Area=. 1851 > 1567 Area=. 1857 -» 1567 Area=.. 18571 - 15961 Area=..
284
26+
244
224

2_
1.84
1.64
1.44
1.24

14
0.8
e
0.4
0.2

" a7y 348 33 37 38 2w A7 3= 33 37 I8 33 27 38 29 17 38 29 27 8 a9 17 38 29

Solvent 0.94

Black tea 0.25 24.6
Cucumber 0.95 94.7
Lemon 0.78 78.4
Pepper 0.97 97.0
Rocket 0.89 89.8
Tomato 1.04 104.1
Wheat flower 1.04 103.5

The I‘v‘lea of Confidence Sy . .
- Agilent Technologies WEBEX triggered MRM
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Results for Fuberidazole
Recoveries for dilution in black tea

black tea 1 pg_ul [Fuberidazol] dilution black tea 1 pg 1_02 [Fuberidazal] dilution black tea 1 pg 1_06 [Fuberidazal] dilution black tea 1 pg 1_10 [Fuberidazal]
w103 | 1851 - 1571 Area=23517 185.1 > 1571 Area=21524 185.1 -» 1571 Area=13908 185.1 - 1571 Auea=7573
241851 -» 156.1 Area=13306 185.1 -» 156.1 Area=12568 185.1 - 156.1 Area=74E5 185.1 - 156.1 Area=4645
74
b4
5
44
a4
2
14
—_—
B8 3F¥ 375 38 385 39 A5 3F¥ 375 38 385 39 A5 3F¥ 375 38 385 39 A5 37¥ 37 38 385 39
Matrix Concentration Recovery
Black tea 0.25 24.6
Blacktea1in 2 0.22 44.9
Blacktea1lin5 0.14 729
Black tea 1 in 10 0.078 77.6

The Mea of Confidence Sy . .
- Agilent Technologies WEBEX triggered MRM
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Results for Methomyl

Calibration in solvent and recoveries In different matrices

+ MRM (162.9 -> 88.1) solvent 0_1 pg_uL.d

2]

c

Cou

x10 2| 2.732 min.

2.3+
2.2+
2.1+

24
1.94
1.8+
1.7+
1.6+
1.5+
1.4+
1.3+
1.24
1.1+

14
0.9+
0.8+
0.7
0.6
0.5+
0.4+
0.3+

28 29 3
Acquisition Time (min)

Quantifier:
Qualifier:
Peak width:
Cycle time:
Data points:

The Mea of Confidence
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162.9 ->88.1, 162.9 -> 106.1

2]

c

x10 2 | Ratio = 100.8 (114.9 %)

2.6

2.4+

2.2+

24

1.8+

1.6+

1.4+
1.2

14
0.8+
0.6

0.4+

0.2-

28 29 3
Acquisition Time (min)

26 27

162.9 > 88.1
162.9 > 106.1
12.6 s

600 ms

21

Methomyl - 9 Levels, 8 Levels Used, 9 Points, 8 Points Used, 0 QCs

2 x10 5|

Respons

3.5
3.254
34
2.754
2.5+
2.254

y =7261.722547 * x + 25.253029
R"2 =0.99921755
Type:Linear, Origin:lgnore, Weight: 1/x

0 5 10 15 20 25 30 35 40 45 50
Concentration (pg/uL)
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Results for Methomyl
Calibration Iin solvent and recoveries In different matrices

zolvent 1 pg_ul [Met.  black tea 1 po_ul [M..  cucumber 1 pg ol [M.. lemon 1 po_ul [Meth.  pepper 1 po_ul [Met.  rocket 1 pg ol [Meth..  tomato 1 po_ul [Meth. wheat flour 1 pg_ul [
%103 | 1629 > 831 Area=b. 1629 - 881 Area=2. 1629 - 831 Area=7. 1629 - 881 Area=B. 1629 - 881 Area=b. 1629 - 881Ares=1. 1629 > 831 Area=7. 16239 - 881 Area=7.
1629 -» 1061 Area=.. 1629 -» 1061 Area=.. 1629 -» 1061 Area=.. 1629 -» 1061 Area=.. 1B29 -» 10B.1 Area=.. 1B29 -» 1061 Area=.. 1629 > 1067 Area=.. 1629 - 1061 Area=..

2.4
2.2

J_JL jk /L[L B /\CJ

JE 27 28 278 1 ZF 27 2B 29 3 26 27 28 29 3 JF 27 28 29 3 26 27 28 29 3 26 27 28 28 3 2E 27 2B 29 3 26 27 28 29 3

Solvent 0.94

Black tea 0.38 38.5
Cucumber 1.00 99.8
Lemon 0.83 83.0
Pepper 0.85 85.5
Rocket 0.022 2.2
Tomato 0.99 98.9
Wheat flower 103.3 103.3

The I‘v‘lea of Confidence Sy . .
- Agilent Technologies WEBEX triggered MRM
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Results for Methomyl
Recoveries for dilution in black tea

black tea 1 pg_ul [Metharm] dilution Black tea 1 pg 1_02 [Methanl] dilution Black tea 1 pg 1_05 [Methangl] dilution black tea 1 pg 1_10 [Metharmyl]
w103 ] 1629 > B8.1 Area=2817 162.9 -» B8.1 Area=197E 162.9 -» B8.1 Area=1043 162.9-» 881 Area=736
162.9 - 106.1 Area=2571 1629 > 106,71 Area=1815 1629 - 106,71 Area=1074 162.9 - 106.1 Area=E72
0,94

0.84
0.7
0.6
0.5
0.4
0.34
0.2
0.1+

-
L

26 27 28 23

2B 27 28 23 2E 27 2.8 29 3

Black tea 0.38 38.5
Black tea 1in 2 0.354 53.7
Blacktea1in5 0.175 70.1
Black tea 1in 10 0.088 97.8

The Mea of Confidence Sy . .
- Agilent Technologies WEBEX triggered MRM
26 T g October 24, 2012




Results for Methomyl
Recoveries for dilution in rocket

rocket 1 pg_ul [Methomyl] dilution rocket 1 pg 1_02 [Methoml] dilution rocket 1 pg 1_05 [Methomgl] dilution rocket 1 pg 1_10 [Methomgl]
w1031162.9-» 881 Area=182 1629 -» 381 Area=2906 1629 - 381 Area=1317 1629 - 881 Area=732
1941629 - 1067 Area=170 1629 - 10B.1 Area=2523 1629 - 10B.1 Area=11500 1629 -» 10B.1 Area=ERE
‘] .
0.9
0.8
0.7
0.6
0.5
0.4+
0.3
0.2
26 27 Za 29 3 26 27 Za 29 3 26 27 Za 29 3 26 27 Za 29 3
Matrix Concentration Recovery
Rocket 0.022 2.2
Rocket 1 in 2 0.397 79.3
Rocket 1 in 5 0.178 89.0
Rocket 1 in 10 0.0973 97.3

The Mea of Confidence Sy . .
- Agilent Technologies WEBEX triggered MRM
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Results for Oxamyl
Calibration Iin solvent and recoveries In different matrices

+MRM (237.0 -> 72.1) solvent 0_1 pg_uL.d
g x10 2 2.516 min.

3 575

O 554

5.25

5,

4.754

454

4.254

4

3.75+

3.54

3.25

3,

2.754

254

2.25

24

1.75

1.5

1.25

1,

0.75+

0.54

0.25+

0,

23 24 25 26 27
Acquisition Time (min)

* Quantifier:
* Qualifier:

* Peak width:
* Cycle time:

Data points:

The Mea of Confidence
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237.0->72.1,237.0->90.1

2]

c

x10 2
6,

Ratio = 31.8 (100.8 %)

551
5,
4.5
4,
35
3,

25

SR N

1.5+

14

0.5+
T T

23 24 25 26 27
Acquisition Time (min)

237.0> 72.1
237.0 > 90.1
12.6 s

600 ms

21

Oxamyl - 9 Levels, 9 Levels Used, 9 Points, 9 Points Used, 0 QCs

$ x106]

Respons

1.6+

144

1.2+

14

0.8+

0.6

0.4+

0.2+

y =17131.372966 * x + 73.629798
R"2 =0.99789467 ®
Type:Linear, Origin:lgnore, Weight: 1/x

0 10 20 30 40 50 60 70 8 90 100
Concentration (pg/uL)
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Results for Oxamyl
Calibration Iin solvent and recoveries In different matrices

zolvent 1 pg_ul [Owa.  black tea 1 pg ul [0« cucumber 1 pgul [0, lemon 1 pg_ul [O<a.  pepper 1 pgul [Owxa.  rocket 1 pg ul [Oea.  tomato 1 pg_ul [ORa.  wheat flour 1 pg_ul ..
w03 | 237.0 -» 721 Avea=1.. 2370 > 721 Area=7.. 2370 > 721 Amea=1.. 2370 & 7271 Area=1. 2370 - 721 Area=1. 2370 721brea=1. 2370 - 721Area=1. 2370 -» 721 Area=1..
1237.0 = 9071 Area=5..  237.0 - 901 Area=2. 237.0 - 901 Area=5.. 237.0 > 901 Area=d. 2370 -» 901 Area=5.. 237.0 - 901 Area=2. 237.0 - 901 Area=5.. 237.0 -» 901 Area=h..

o
1.5+
14
0.5

23 24 25 25 27 23 24 25 26 27 23 24 25 25 27 23 24 25 26 27 23 24 25 26 27 23 24 25 25 27 23 24 25 26 27 23 24 25 25 27

Solvent 0.98

Black tea 0.41 40.6

Cucumber 1.05 105.1
Lemon 0.79 78.8

Pepper 1.10 109.6
Rocket 0.60 59.6

Tomato 1.03 103.3
Wheat flower 1.06 106.0

The I‘v‘lea of Confidence
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Results for Oxamyl
Recoveries for dilution in rocket

rocket 1 pg_ul [O=aml] dilution rocket 1 pg 1_02 [Dsarnyl] dilution rocket 1 pg 1_06 [Dwarmyl] dilution rocket 1 pg 1_10 [Dsarmyl]
w1034 2370 - 721 Area=10279 2370 T21 Area=h155 2370 T21 Area=2658 2370 F21 Area=15ER
24 237.0 - 9071 Area=216 237.0 - 901 Area=1572 2370 9071 Area=72r 2370 907 Area=47r
2.24
24

1.84

1.64

1.4

1.24

14

0.8+

0.6

0.4+

0.24

23 24 25 26 27 23 24 25 25 27 23 24 25 265 27 23 24 25 265 27

Matrix Concentration Recovery
Rocket 0.035** 3.5
Rocket 1 in 2 0.297 59.3
Rocket 1 in 5 0.151 75.4
Rocket 1 in 10 0.087 87.0

The Mea of Confidence Sy . .
- Agilent Technologies WEBEX triggered MRM
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Why do we have triggered MRM?
Quantitation with Confirmation: Fingerprinting

Full Scan Approach:
Scan the entire fingerprint

tMRM Approach:
Focus on known fingerprint features

Two possible scenarios:

- Confirmation of positive findings with additional information
(spectral matching)

- Elimination of potential false detects caused by matrix
interferences

+.5 Agilent Technologies WEBEX triggered MRM
N October 23, 2012



tMRM Scanning

tMRM Scan < 50ms
UHPLC compatible, good peak

shape, good quantitation

tMRM Scans

\ 4

Trigger

tMRM \

0O 05 1.0 15 20 25 3.0 35 4.0 45 5.0

Acquisition Time (seconds)

Ideal situation: 1 Peak 5 sec wide, no Matrix

The I'v‘lea of Confidence .,_ . .
-2 Agilent Technologies WEBEX triggered MRM
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Triggered MRM (tMRM) Analysis

Triggered cycle (above threshold)

Compound Precursor Product
Secondary MRM =
Y T ” Analyte 1 334.0 145.0
Transitions are “Triggered
Analyte 1 334.0 117.0
\ Analyte 1 334.0 132.1
«10 4 |Cpd 1: peptide 3: +ESI MRM Frag=120.0V CID@20.0 (575.3000 -\937.5000) HSA-DMRM-1pep-02.d  Analyte 1 334.0 105.1
1 2 Analyte 1 334.0 91.1
16 Analyte 1 334.0 76.0
1‘2‘ Analyte 1 334.0 119.0
14
0.8
06
L U - . f E Threshold
0.2-
0,
19 2 21 22 23 24 25 26 27 28 29 f 34 35 36 37 38 39 4 41 42 43 44 45 46 47 48 49 5

Primary cycle (below threshold)

Compound Precursor Product
Analyte 1 334.0 145.0
Analyte 1 334.0 117.0

The I'v‘lea of Confidence Y h . .
~%,2 Agilent Technologies WEBEX triggered MRM
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<100 1334 >76 «10° 1 334 >91 «10° 334 > 105 103 334 > 117 w00 ] 334>119
8 8] 8 8 117.0 8
! 7: 7: 7 7
6 6 6] 6 6
5 5. 5. 5 5
4 76.0 4 e 4 4 119.0
3 3 911 3 105.1 3 3 :
2 - . - 2
1 80 i L L] i - L Ll i - L L 1 - L] L]
0 0 80 100 0 80 100 120 0 80 100 120 0 80 100 120
X103 334 >132 x10¢ 4 334 > 145 145.0 x10® 1 334 > 147 X103 334>171
8 8 8" 8
7 7 7] 7
6 6 6 147.0 6
5 5 5. 5
4 132.1 4 41 4
3 3 3" 3 171.1
2 L 2 L ) L] 2. - L] L] 2 - ) L L] L] I L]
(1) 100 140 é 100 140 180 é 100 140 180 é 80 100 120 140 160 180
X102 - 145.0 tMRM Product lon
8- 117.0 S t
° pectrum
6
5
44
3- 76.0
5] 91.1 105.1 132.1
LLTTLT L
O T 1 1 T 1 I T | T | | | 1 | 1 , | |
80 100 120 140 160 180 200 220 240 260 280 300 320 340

The Mea of Confidence
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The Ideal Analytical Solution

Cost
Effective

mm| Fast Cycle Time mmi| High Throughput sl | Product lon Spectrum

md| Short Run Time ad | Single Instrument — Library Searching

— Sensitive

Quantitative Qualitative

The Meajsure| of Confidence

Page 35
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tMRM LC/MS Application Kits

Pesticides

-Test Mix: 250+ compounds
-DB: 500+ compounds
-Library: 250+ compounds

. Veterinary Drugs Standards

g -Test Mix: 200+ compounds Aprcl:ii:l\E/:Il'?Ol’l

-DB: 500+ compounds Kits
-Library: 200+ compounds

Forensic Toxicology

-Test Mix: 100+ compounds On Site
-DB: 500+ compounds Training
-Library: 100+ compounds

The Meajsure| of Confidence

b Agilent Technologies WEBEX triggered MRM
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Triggered MRM database and library

Optimizer database

| Database Browser

File  Edit View

E WENE =

Search/Filter | Import List |

[~ Show All Records

Search/Filter |

Search Text

—Filter C !
[V Enable Filters

[ Date From
[~ Group Name

[~ Polarity

™ Method

™ Optimized Compounds

|os/08/2012

[ O
R

| To Josr4s2010 |

e —
2 ——

[~ Match entire word for each string

Select Columns
Project Mame
Compound Name
Formula
M/
Groups
CAS

Chemical Classes

Ooooooog

—Select T
' Select top
" Primary transitions
~ Secondary transitions

1 ranked transitions

Select Transitions |

Set primary and trigger flags

Set top |2

Set Primaries and Trigger

ranked transitions as primary

Rank transitions by ———
& Abundance
" Response Factor

Compound Name
Acephat

Farmula

Polarity

Positive

Precursor Frag

Primary Trigger

Acephat

Positive

Acephat

Positive

Acephat

Positive

Acephat

Fositive

Acephat

Positive

Acephat

Pasitive

Acephat

Positive

Acetamiprid

Positive

Acetamiprid

Paositive

Lcetamiprid

Paositive

Acetamiprid

Pasitive

Acetamiprid

Paositive

Acetamiprid

Pasitive

)| i o | s o o

Aclonifen

Paositive

Slzlzzslalsia z|alz|zzc|als

2 B B IR B B S

1 o =3 s | o =
1 s o | 3

I

Current Database : C:\MassHunter\Databases\Optimizer

Add to Import List |

e| of Confidence

- Agilent Technologies
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Triggered MRM Parameters

Primary transitions (A) with defined threshold (B) trigger
additional transitions for given number of repeats (C).

—Scan segments
Ecg:ﬂﬂl;nd Compound Mame ¢ | ISTD? | Precurzor lon™ | MS51 Res Pr'ljod:d | M52 Res |Prmamy | Trigger Thn;shnl He[tn_;!-ri]?.'e De_ll_ti?nzet Fragmentor El-é?j!i:rgyn .&c:cceéller Polarity ELrtiEa%ecre T[;Eg:r \LIIEE:J\I ZI
[,d' Abrazine - 216.1 | Unit 216.1 [Unit v v 500 E.1 0EG 120 £ 4 | Pasitive 1 1 0
_(A) Atrazine - 216.1 | Unit 1747 |Unit I - E1 0.EE 120 12 4 | Pogitive
B Abrazing I 216.1 |Urit 146 [Unit Il 120 20 4| Positive =
Alrazing - 216,17 |Unit 132 [Unit - (B) 120 20 4| Positive
Abrazing Il Z16.7 [Urit 104 [Uinit - Il 120 32 4| Positive
Abrazing - 216,17 |Urit 96.1 | Unit I - 120 20 4| Positive
Abrazing I 2167 [Urit 79| Unit - - 120 32 4| Positive
Abrazing I Z16.7 [Urit 1.1 | Unit Il Il 120 32 4| Positive
Abrazing - 2161 | Urit B8 | Urit Il - 120 40 4| Pogitive
Abrazing I 2167 |Urit B2 [Unit - - 120 48 4| Positive
Bentazone I 239.7 |Urit 175 [Unit Ird r 4.43 055 140 16 4| Megative
Bentazone I 233.7 [Urit 132 [Unit Ird 2 500 443 055 140 24 4|Meqgative 1 1 ]
Bentazone I 233.7 [Urit 136.9 [Unit Il Il 140 16 4|Megative
Bentazone - 239.7 [Urit 133.1 [Unit I - 140 24 4| Megative
Bentazone I 233.7 [Urit 117 [Unit - - 140 32 4| Meqgative
Db = e = N I Y PP A0 20 e = | 14N 4 Al hlmmabin- LI
Diynamic MAM Parameter Triggered MRAM
Cycle Time W e Total MRMs =175 Max Concurent MRMs = 53 MindMar Dwell = 254 ms/196.50 ms ¥ Enabled Repeats |5_ (C) ‘

The I‘v‘lea of Confidence : - -
-£.2 Agilent Technologies WEBEX triggered MRM
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How does triggered MRM compare with traditional
MRM methods

Method was setup with more than 120 pesticides
In tMRM acquistion was done with 2 primary transitions

Triggering happened above a set threshold set for every
compound

In comparison an traditional dynamic MRM was setup with
the same 2 transitions to compare the quantitative
performance of the method

Analysis of real samples to test tMRM

<.z Agilent Technologies WEBEX triggered MRM
T October 23, 2012



Method parameters
UHPLC method

Agilent ZORBAX Eclipse Plus C18 RRHD
UHPLC column | 580 o0 . 1.8 um @ 30°C
Mobile phase A: 5 mM NH, formate + 0.1% form?c ac?d '
B: 5 mM NH, formate + 0.1% formic acid in methanol
Min % B
0 5
0.5 5
Gradient 3.0 40
program 17 100
19 100
19.1 5
Stop time 22 min
Flow rate 0.40 ml/min
Injection volume |3 ul

MS method
Electrospray ionization
Triggered MRM: 2 primary transitions and up to 8 additional confirmatory ions

Dynamic MRM: 2 transitions per compound

.,

The Mea of Confidence .,. . .
%8 Agilent Technologies WEBEX triggered MRM
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UHPLC-MS/MS chromatogram at 10ng/mL in lemon
extract

x10 3 Cpd 89: Dimoxystrobin: +ESI MRM Frag=90.0V CID@4.0 (327.1500 -> 205.1000) 10_Zitrone_triggerMRM-r003.d

5.64[1 1
5.4+
5.2

5,
4.8+
4.6+
4.4+
4.2+

44
3.8
3.6
3.44
3.2

3,
2.8
2.6+ 13.359
24 925248
2.2

2,
1.8
1.6

|
|

14
0.8+

0.6+

=
o.(z): N ) m 1\“ N ’* }( ‘,

|
'\hl) \ ! u J ' H‘MH h\

15 16 17 18
\_ Counts Vs. Acqwsmon Tlme (m|n) y

The Mea of Confidence .,_ . .
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Real samples — Napropamide in Lemon extract

.

Napropamid: Lemon spike 1 pg/kg.d: +ESI MRM: 272.2 -> 58.1
x10 47

Counts

-0.2

3.2

3
2.8
2.6
2.4
2.2

2 -
1.8 +
1.6 +
14 +
12 +

1 -
0.8
0.6
0.4
0.2

0

,272.2->171.1

Ratio = 65.3 (100.9 %)

Acquisition Time (min)

J

MRM chromatogram of the two primary transititions spiked at 1ug/kg

The Mea of Confidence
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Real samples — tMRM spectra for Napropamide in
Lemon at different concentrations

( )
%10 3 Cpd 85: Napropamid: +ESI MRM: Lemon spike 1 pg/kg.d
74.1
6 ired
58.1 129.0 g%u"'e
4 44.1 O.C.
72. 1711 Pg
) 100.1
‘ 198.0
0 .
x10 4 Cpd 85: Napropamid: +ESI MRM: Lemon spike 10 pg/kg.d
74.1
4 .
581 o, 129.0 acquired
44.1 ' 1 @ 30 pg o.c.
24 100.1 '
198.0
0
x10 5 Cpd 85: Napropamid: +ESI MRM: Lemon spike 100 pg/kg.d
58.1 74.1
3] acquired
, 441 72. 129.0 1721 @ 300 pg o.c.
1001
1 |
198.0
O T T T T T T T T T T T T T T T T T T
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Method validation — Limits of quantitation

100

B Solvent
@ Lemon extract

Number of pesticides
3

<01

01t00.25

0.25t00.5 05to1

Limit of quantitation in pg/ kg
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Quantitative performance Oxamy!|

[ p
Oxamyl - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 0 QCs Oxamyl - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 0 QCs
® x10 7 y = 69655.746387 * x - 23956.978873 $ x10 77 y = 65347.379573 * x +60859.252081
2 R"2 = 0.99850275 2 q3/R%2= 0.99744115 )
g 1.4+ Type:Linear, Origin:Ignore, Weight:None §_ Type:Linear, Origin:lgnore, Weight:None
8 13 g 12
1.2+ 1.1
1.1 14
14 0.9
0.9 0.8
0.8 0.7
0.7 0.6
0.6
0.5
0.5
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0.3 0.3
0.2+ 0.2
0.1 0.1
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-0.14 -0.1+
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Quantitative performance

[ 180000 )

160000

140000

y = 0.9987x
|

0 20000 40000 60000 80000 100000 120000 140000 160000 180000
\ Calibration slopes Dynamic MRM p

Calibration slopes Triggered MRV
=
-

Calibration curve slopes of all pesticides in the method
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Real samples — Tebufenpyrad in ginger extract

Acquisition Time (min)

(" ™
334.2->117.0,334.2 ->145.0 + MRM (14.865-15.031 min, 13 scans) (334.2 -> * ..
£ x105 | Ratio = 46.9 (209.9 %) £ %103
3 18 3
o O 1.2-

16 . 117.0
0.8
1.4 l/ l/
0.6
1.2 0.4 91.1|145.0
1 0.2 ‘2( l/ 334.2
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; 57.1] |
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Real samples — Tebufenpyrad in ginger extract

r

334.2->117.0, 334.2 -> 145.0
Ratio = 21.0 (93.8 %)

x10 4+
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2.4
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2,
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0.8
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\
+ MRM (15.084-15.162 min, 6 scans) (334.2 -> **)...
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Real samples — Tebuthiuron in chamomile extract

( )
229.1 ->172.1 ,229.1 ->116.0 + MRM (9.667-9.748 min, 7 scans) (229.1 -> **) Blan...
£ x10 47| Ratio = 40.3 (204.3 %) x103
3 %

O 4- 1.2
1 172.1
3.5+ 157.1
0.8- I/
3- 0.6- »
- 0.4- I/ 6.0
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27 [
oo | 157 ¢
151 ' 62.0 891 116.0
: -0.4-
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_____________________ -0.8-
0.5 1-
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0l -1.2-
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I I I I I I I I I
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Real samples — Tebuthiuron in chamomile extract

( )
229.1 ->172.1 ,229.1 -> 116.0 + MRM (9.309-9.387 min, 6 scans) (229.1 -> **) 10n...
£ x10 4 | Ratio = 19.8 (100.6 %) £ x10 3| Lib Match Score=100.0
= =
Q o
© 1 o 1.2-

2.2 1 1721
5] ]
1.8 0.8
0.6
1.6
0.4- 62.0
1.47 0o 620 89.1116.0 . oy
1.2 0 H } ‘ ‘ 5}- *
1 o2 ] o 1574
| -1116.0
0.8- 044 62.0
0.6 C . -0.6+
00 R SN A U S -0.8
0.27 1 172.1
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-0.2- \ \ \ \ \ \ \ \ \ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
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Real samples — examples for matrix interferences

Library match score

Pesticide Matrix Target compound  Matrix interference
Dichlovos Lemon e 94.5 % 78.1 %
Thifensulfuron-methyl  Green Tea @& '*ﬁ; 96.6 % 71.5%
Tebufenpyrad Ginger % 99.8 % 55.9 %

I I 0 0
Tebuthiuron Chamomile e 97.8 % 58.0 %
Imazalil Chamomile .. _ 99.8 % 58.1 %

il aaligsall
i i 0 0
Terbutylazin Chamomile e 99.6 % 82.1 %
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Compounds at a glance
Efficient review of results using outlier flagging

-
Compounds at a Glance C=SFEl
: File Edit View Layout Help
J_Jl_l[ﬁ_g:ﬁgﬁ =  Panes: 5x4 v_l_iJT\ ﬂnﬁﬁ_ﬁ_&ﬁA
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Summary and conclusions (1)

« Combination of 1290 UHPLC with the G6490 QQQ allows for short run times and
large pesticide lists

« Validation resulted in excellent precision and low limits of quantitation for well over
300 priority pesticides even in challenging matrix types

 Dilution is a possible way to overcome matrix effects like ion suppression and often
allows for the quantitation based on a solvent calibration

« With any dilution an improved robustness of the method can be expected due to
the lower matrix amount which is introduced into the ionization source

* Increasing numbers of analytes and challenging matrices increase the probability
of erroneous signals on the MRM traces of pesticides potentially causing false
detects
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Summary and conclusions (2)

» Triggered MRM enables spectral confirmation at LOQ levels
« Same quantitative performance than traditional MRM methods
« Seamless integration with new triggered MRM databases and libraries

« Automatic reference library matching allows efficient data review and automatic
flagging of suspect cases

* By using only one primary transition triggered MRM potentially extends the scope
of multi-residue methods to up to twice as many compounds
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Application notes for your reference

.'. ; ." Triggered MRM: Simultaneous .’. ; .'.
. e~e Quantitation and Confirmation o~ e Application of a Triggered MRM
) [ ] Qe X X ) NN ] [ X X .
PN ) Using Agilent Triple Quadrupole 0g0 Database and Library for the
L. C LC/MS Systems ° e % Quantitation and ldentification of
’ . ' ) . ) Pesticides in Food Extracts

Technical Overview
Application Note

Food
Triggered MRM (tMRM] acquisition is an analytical method which is available for Authors Abstract
all Agilent Triple Quadrupale LC/MS systems. tMRM acquisition combines MAM
,Nith Fhe generation of a plqdu:t ion spectrum which can _ﬂ1en be used for |ib_l’ﬁw Thomas Elauner This application note describes the devel of a triggered MRM database and
identification and confirmation. As a result, tMRM analysis decreases analysis time, i X X K .
increases throughput, and allows for fast, it itative and qualitati Agilent Technalogies. Inc. library for more than 300 pesticides. It illustrates its use to analyze a range of food
analysis on a single instrument, in a single analytical run. Waldbronn, Germany commodities with an LC/MS method developed for a specific suite of 120 pesticide
How tMRM Al:l]uisiiilm Works Betting Schuhn residues. An Agilent 1290 Infinity LG Sysn?m wa.s-coupled toan Auiltant Ml.ﬁll Triple
J Licki UI ersitit Gi (Quadrupole LC/MS System and operated in positive electrospray using Agilent Jet
In tMAM analysis, up o 10 MRM Iransmuns_ﬂpnmanr ar!d_ secondary) are defined |..|su.|s- ebig-Universitat biessen Stream Technology. The triggered MRM acquisition mode was used for guantitation
for each target analyte in the method. The primary transitions are acquired for Giessen, Germany o o . . .
all analytes, but when the signal of one of the primary transitions exceeds a and verification and to eliminate potential false detects. A short, in-house, validation
user-defined threshold. the dary i are “tri d” and acquired for Giinther Kempe done for three commodity groups with five representative matrices showed that the
a specified number of scans. State Laboratory for Health and developed triggered MRM method was appropriate for the analysis of pesticides in
Veterinary Affairs Saxony food extracts with regards to the required limits of quantitation (LOQs), linearity, and
Secondary MEM Trggered cycle (abore tresheld) Dresden, Germany reproducibility. Several examples are shown where a high risk of an interfering
a0 Transitions are “Triggered Campound Precursar Product matrix peak being i ty igned as a icide, was miti through trig-
z Assiye 1 | 6753111 | 337463 n S - .- . . - .
p Taslyte 1 | 755711 | 0A2% gered MRM. library play
‘| :::: 223“ ;:?3? results allows data to be reviewed efficienty and for suspect cases to be flagged
| Bnclite 1 ;22“ :gf:ﬁ automatically.

Primary cycle (bslow threshold) -Threshald
Compound Precursor Product

Analyt= 1 | 5T83111 | 837463
Analyte 1 | 5763111 | 684236
Analyte 1 | E75.3111 | 1036532 | C
Analyie 1 | GTS.3TH1 | 586308
Analyte 1 | 5753111 | 868.235
Bnalyte 1 | 6753111 | B234

ounts vs. Acquisition Time (min)

Figure 1. A tMRM expenment with two primary transitions for each analyte. Secondary MAM
transitions are triggered when the primary MRM signals cross a user-defined threshald.
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Thanks!

thomas_glauner@agilent.com
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