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Pesticides screening — the state of the art
Current regulations and residue situation

« EUregulation
— Maximum residue levels regulated in commision regulation (EC) 396/2005
« appendix Il — IV regulates >170 000 maximum residue limits

(matrix-pesticide combinations)
— European and national monitoring programs are in place also regulated by (EC)

396/2005

— 173 naotifications related to pesticide residues have been entered in the Rapid
Alert System for Food and Feed (RASFF) in 2009

« US regulation

— 40 CFR Part 180:
Regulates tolerances and exemptions from tolerances for pesticide
chemicals in food. Specifies allowed methodologies for analysis

— Special regulations are in place for:

» Organic food
« Baby food
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Pesticides screening — the state of the art
Method validation — the SANCO guidelines

Method needs to be validated for at least one representative matrix from
each commodity group

Commodity group Commodity categories Typical representative
commodities

High water content 12 categories, e.g. fruiting  Tomatoes, peppers,
vegetables/cucurbits cucumber
High oil content 3 categories, e.g. Oily fruits Olives, avocados
and products
High starch / low water content 2 categories, e.g. cereal Wheat, maize, rice,
grain and products breakfast cereals
High acid content 3 categories, e.g. citrus Lemons, mandarins,
fruit oranges
High sugar / low water content  Dried fruit Raisins, fruit jams
Difficult or unique commodities Hops, coffee, tea, spices
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Pesticides screening — the state of the art
Pesticide ranking published by EURL for pesticides

“Check your scope” ranking for pesticides
 Listing 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 naotifications)
 Agricultural usage (including potential for misuse and persistent pesticides)

« Analytical information

| Compounds | Exclusive method

LCMS amenable 683 212
GCMS amenable 552 156
GCMS and LCMS amenable 381
No good method mentioned* 252

* rated as difficult or not possible for GCMS and LCMS or no data available for both methods
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Outline
Why Is utmost sensitivity required for pesticide analysis?

« Analyze a large number of relevant compounds with single injection
(even those with lower abundancies)

To show improved LOQs for pesticides in complex matrices

To show suitability of 6490 for analysis of baby food

To show pecision of 6490 on this application

To show that the 6490 allows to inject less, thereby

 Reduce matrix effects to get better accuracies for quantitation based on solvent
calibration

* Improve robustness

To demonstrate confirmation of questionable compounds in complex
matrices
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Agilent G6490A QQQ system
New 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
Captures 6 to 10 times more ions

Adgilent Jet Stream Hexabore Capillary Dual lon Funnel

« Thermal confinement of  Six bores and half the length +« Removes the gas but
ESI plume to create ion means much less restriction captures the ions
rich zone « Samples 6 to 10 times more + Makes skimmer and one

. Efficient desolvation to ion rich gas from the source compound dependant
create gas phase ions with 6 capillaries parameter obsolete

- Effective ionization across * Captures the majority of the +« Removes neutral noise
broad range Of analyte gas from the source region . Low capacitance design
classes including many allows for fast polarity
APCI compounds switching
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Agilent iIFunnel technology

Two stage ion funnel manages the gas load

High Low
Pressure Pressure
Stage 1 Stage 2

, J' -

Stage 2
1-3 Torr

, il ||u|||

8-12 Torr

Offset ion funnels to prevent neutrals from going straight through to MS
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Agilent triple quadrupole instruments
Instrument configurations

6410 /6430 /6460 LC/MS (Skimmer Configuration)

i
\ T . /" |on Detector

* lon Detector

6490 LC/MS (iFunnel Configuration)

— ~ / Curved Collision cell
= > g /

HB Cap Dual lon RF ion
Funnels guide
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Agilent Dynamic MRM application kits
Our approach to make you more productive

Agilent Application Kits:

the Tast track”

to greater productivity

Instruments alone do not solve business problems. Knowladge
does. That is wivy. for over four decades, Agilent has taken an
active role m developing methods and ions — many of
which have evolved into global standards for industries such
as fhydrocarbon processing environmental. food safety. and
forensics/ toxicology.

Nowi. Agient brings this knowledge directly to your Iab with our
NEW industry-specific A pplication Kits.

A quick, cost-effectjve path
through your toughest problems
With any new technology. getting started is the biggest

on sat-up and configuration. and mare tme generating the
highest quality results from new technologies.

Our Application Kit portfolio inc the latest GC. LC.
GC/MS. and LC/MS productivity techniques for pesticide

ing, forensic toxicology, biodiesel refinery gas
analysis. and many more valve-based petrochemical
analyzers. And we are continually expanding our line of
kits for cntical applications.

Dur measure is your success,

1 Agilent Technologies
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challenge. But Agilent Application Kits help you spend Jess ome

G1733AA - Pesticide DMRM
Data Base Kit

Agilent Technologies

Database with conditions, transitions,
and retention times for 600 compounds

Pre-configured methods for 300
pesticides for different LC
configurations

ZORBAX Eclipse Plus UHPLC column

Small suite positive and negative ion
test mix for method validation and
adjustment

Extensive documentation and free trial
SampliQ QUEChERS kits
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Universal transmission of ions with iIFunnel

Full scan spectra 6460 (optimized FragV)
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Full scan spectra 6490

x10 5 +ESI Scan (2.693-2.760 min, 9 Scans) Frag=380.0V ms2_scan Methomyl ion funnel low.d Subtr...
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Linear vs. curved collision cell: Comparable behavior

Product ion spectra 6460 (optimized FragV) Product ion spectra 6490
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Linear vs. curved collision cell: Comparable behavior

Collision energy optimization via MassHunter Optimizer for 6460 vs. 6490
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. < 0.4% of all MRMs show CE difference of more than 20 V

. 2.5 % of all MRMs show CE differences between 10 and 20 V
. 15.4 % of all MRMs show CE differences between 5 and 10 V
. 81.7% of all MRMs show CE differences of less than 5 V
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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

The Mea of Confidence
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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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Pesticide screening and guantitation
Sample preparation

Samples have been prepared according 864 LFGB ,QUEChERS" without
modification:

15

10 g of homogenized sample have been extracted with 10 ml acetonitrile. For wheat
flour and black tea sample amount has been reduced to 5 or 2 g, respectively and
samples have been fortified with 10 ml water before extraction.

Lemon sample has been neutralized by addition of 600 ul 5N NaOH
Addition of MgSO4, NaCl, sodium citrate, centrifuge (5 min @ 3000 rpm)

Clean-up by dispersive SPE. Transfer of 6 ml of the supernatant to a d-SPE tube with
900 mg MgS04, 150 mg PSA, for pepper, black tea and rucola in addition 15 or 45 mg
graphitized carbon black are added.

After centrifugation 5 ml of the supernatant are stabilized with 50 pl formic acid (5% in
acetonitrile)
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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

The IVIea of Confidence
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Multi residue pesticide method

MS method "
Spray chamber conditions: lta
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
Comparison of MRM and Dynamic MRM

Time Segment 1 Time Segment 2 Time Segment 3 Time Segment 4
Time (min) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

MRM

Compounds (10/block) 50 80 100 70
Cycle Time (seC) gpuump 0.5 0.8 1 0.7 S
D MRM
ynamic L] _|
Max Coincident 20 40 40 30
Cycle Time (SeC) lemmp 0.4 0.4 0.4 0.4 G

* 2 x shorter cycle times supports narrow chromatographic peaks, more analytes or longer
dwell per analyte.
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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

tamato blank. [Avermectin B1a]
¥102|890.5 - 305.1 Area=0
195 890.5 -» 5.1 Area=

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

254
1. 281 09 1.6 751
244 i
1.854 27 0.65 154 74
LR 234 2.6
A I 5+ 22 25 081 141 £.5
Verl | IECtI n e 74 2'1_ 244 0.75+ 1.3 £
5 7 23 071 1.24 5.5
6 2 | |
B 1a -] 22 065 114 5
1.99 214 06
.54 5] 14 4,54
1454 1.8+ 055
154 0.5 4
1.44 1.74 5 054 08
1.35 15 . 0.5 - 354
1.34 1.71 0.74 1
1.254 1.5 16 044 "
154 14 154 0.354 : 254
115+ 1.44 0.24 054 2]
1.1 139 0.4
. 1.3 0.254 : 15
1.054 1.24 :
1.2 0z 0.3
14 1 14
114 114 0z
0.95 0.154 ] 0.5
0.9 L R 01 01 '
0.5

8905 > 3097 Area=21073
905 > BET.1 Area=4121

10.3 10.4

tamato blank [Avermectin B1h]

%10 148766 > 291.1 Area=0
8.8 8766 -» B53.2 Area=

103 10.4
tomata 0_5 pg_ul [Avermectin B1h]

#10 278766 -» 291.1 Area=191
TE7EE > 5532 Alea=dd

103 104

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

10.3 104
tomata 5 pg_ul [Avermectin B1b]

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

103 104

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

103 104

tamata 50 pg_ul [Avemectin B1b]

#1073 |

ael 10251 12] 12 754 364
_ 1 i 344
gi 0,575 1.15- 4 7
2 095 38 3.2
. :: 0,925 114 354 6.5 N
Avermectine 031 1051 341 6] 261
; 0,675 ; 1]
H 0,854 1 5] 264
B 1 b 4 0,825 0,554 34 . 2.4
74 -
0.8+ 28
i 0775 031 25 45 2
.6 0754 0.854 . 24
B4 07254 244 4 184
£.2- 074 084 224 5
B 0675 0,754 2] 3.5 B4
5.0 0,65 1.4
5.6 0625 0.7 164 o Iy
5.4 0.6+ 0,65 189 254
53] 0,575 1.4 1
5 0554 06 124 24 0.8
484 9-502;' 0.55 1 154 064
ii 04754 054 08 N 0.4
o] 0.45- .45 064 0.24
0425 0.5+

of Confidence

G766 > 2911 Area=12740
876.6 -» 553.2 Area=4893

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

101 102 103 104 105

10 pg/kg

101 102 103 104 105

50 ug/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 "ﬂ—l—l—l—l—l—l—fz

0.1 0.5 1 5 10 50 100
concentration in pg/pL

The Mea of Confidence
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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 1~

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
The Mea of Confidence
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Results for black tea

Oxamyl and Carbendazim

black tea 0_1 pa_ul [Oxamyl]

%102
384

Oxamyl

28
254
2.4
224

24
1.8
15

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]

1.44

1.24

14
0.8
0.6

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
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

23 23 Z4 235 J5 285 5 2B 27

0.5 pg/kg

black tea 0_1 pg_ul_ [Carhendazim]

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
118205 1321 Area=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 N
164
34
- 1.54 20 157 2.4
- 144
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] )
4 0.4 0.2 0.4+
044 oz
02 014 02+ 014 024
285 315 285 29 285 3 305 31 31S 285 23 255 3 305 31 315 285 29 315 285 23 2% 3 35 31 315
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Results for black tea
Avermectine Bla and Blb

Avermectine 3

Bla

Avermectine

Blb

black. tea blank [Avermectin B1a]
%10 2-830.5-» 305.1 Area=0
154890.5 > B67.1 fuea=
1.4754
1.454
1.4254
44
3

3
EN

3

5

3
1.24
1.1754
1.154
1.1254
1.1
1.075
1.05
1.0254
1
0.975+4
0.95
0.9254
0.9
0,875

black tea 0_5 pg_ul [Avemectin B1a]
%102 [890.5-» 305.1 Aea=138

,|E305> 5571 hes=T8
1.95
1.9+
1.85
1.8+
1.754
1.7+
165
1.6+
1.5
154
1.45
1.4+
1.35
1.3+
1.25
1.2+
1154
114
1.05+

14
0.95

black tea 1 pg_ul [Avermectin B1a]
%1024890.5-» 305.1 Area=304
890.5-> 5E7.1 Area=34
2.24

21

2

black tea 5§ pg_ul [Avermectin B1a]
w102 |890.5-> 3051 Area=1652
g4 8905 > BE7.1 Area=279

7.84

black tea 10 pg_ul [Avermectin B1a]
«10% {8905 -> 3051 Area=3388
890.5 - 5671 Area=R20

black tea 50 pg_ul [Avermectin B1a]
«10 3718905 -> 3051 Area=17033
78905 > BE7.1 Area=3157

103 10.4
black. tea blank [vermectin B1b]

w101 J876.6 - 2911 Avea=0
9448766 -» 5532 Aa=

924 924 125 4.4 g a5l
5 5 : 4.2 7.5 2
884 X 1.24 o . J

i 8.6 1.154 264 9 321
H a4 34
2.2 1.14 36 B.5
H B4 1.05 344 5 28
H 7.8 ) 324 2.6
i 7.6+ 1 5.5
N 7al 055 34 2.4
24 7.2 03 2.8 54 22
7 7 7 264 454 24
6.2 6.2 e ] :
6.6 6.6 a4 44 1.84
6.4 6.4 084 224 164
E.24 E.24 0.754 24 3.5
6 ;8 ) 1.4+
074 1.84 34
584 584 : 16 1.2
5.6 5.6 0.65 : 2.5 14
5.4 5.4 1.4
5.2 524 084 124 2 0.8
54 54 055 14 1 0.6
45 454 0 1.5 oil
45 45 0.5+ oel 14 :
4.44 444 0,454 1 02
42 n& )

103 10.4
black tea 0_5 pg_ul [Avemectin B1b]

w10 1]876.6 - 291.1 Area=165
9.4 0766 > 553.2 Auea=02

103 10.4
black tea 1 pg_ul [Avermectin B1b]

10278766 > 291.1 Area=231
1.34876.6 -» B53.2 Area=109

103 104

black tea 5 pg_ul [Avermectin B1b]
w102 |76 -> 29111 Area=1314
8766 > 5532 Area=520

103 104

black tea 10 pg_ul [Avermectin B1k]
w102 J87EE -» 2911 Area=2377
876.6 -» 553.2 Ares=050

103 104

black tea 50 pg_ul [Avermectin B1b]
w103 8766 -> 2911 Area=11443
3846766 -> 553 2 Area=4947

101 102 103 104 105

blank

101 102 103 104 105

2.5 ng/kg

101 1dz 1d3 1d4 1ds

5 Hg/kg

101 1dz 1d3 1d4 1ds

25 ug/kg

Agilent Technologies

101 1dz 1d3 1d4 1ds

50 ug/kg

T T T T T
101 102 103 104 105

250 pg/kg
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Results for black tea
Method performance characteristics for black tea extracts

* Replicate injection of black tea extract spiked at 5 pug/kg (n =8)

200 -
180 -
160 -
140 A
120 A
100 -
80 A
60 -
40 A
20 A
0 ! ! ! ! !
Oto2 2105 51010 10to 20 > 20

RSD in %

Target compounds

« At 50% of the MRL 303 of 305 pesticides have RSD values within the SANCO criteria of
20% with most of the compounds (n = 274) showing RSDs below 10%

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

1:50

Monocrotophos 1:10 \

po 1_05 [Monocratophos] dilution black tea 1 pg 1_02 [Monociotophos] tea 1 po_ul [Monocrotophos]

"0 > 127.0 Area=2209 RT=3.078 min 224.0-» 127.0 Area=2657 RT=3.069 min Area=3738 RT=3.089 min

224.0 -+ 1931 Area=1164 RT=3.078 min 2240-> 1931 Area=1534 TQ?B NHEMBS min

:
0.9

= good S/N 5 ug/kg
0.8 1 " 2

0.75: .

= —ayenin 1:50
= dilution

dilution black tea 1 pg 1_50 [Monociotophos] dilution black tea 1 pg 1_10 [Monocrotophos]
%108 224.0-> 127.0 Area=726 RT=3.078 min 224.0-» 127.0 Area=1551 RT=3.078 min
1.14 224.0-> 1931 Area=430 RT=3.078 min 224.0-> 1931 Area=383 RT=2.078 min
1.054
14
095

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

Fuberidazole /

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

1:50

s good S/N
5 evenin 1:50
« dilution

— T T T T T T T T T T 71— T T T T T T T T T
365 37 379 38 335 39 368 37 3.79 38 388 39 369 37 379 3.8 388 33 365 37 375 38 3.89 33

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 spiked at 1 pg/ul

Equivalent to 5 ug/kg — only compounds with recovery less than 70% are shown

* recovery range according
a0 ¥ to SANCO document
(70% - 120%))
25 1 /
20 1
# undiluted
15 12
@1:10
10
5 |
0

<30% 30%- 40%- 70%- 100% - 120% - 150% - >200%
50% 70% 100%  120%  150%  200%

- significantly better recoveries after dilution for compounds with strong ion
suppression in the undiluted tea extract

The Mea of Confidence
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Multi residue pesticide method
Results of dilution experiments of tea extracts
« Dilution is a possible way to overcome matrix effects like ion suppression

* This allows solvent calibration and still have a method which can be validated
according to SANCO recovery requirements (> 70%)

« 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

The Mea of Confidence S
----:::---- Ag“em Technologies Quantitation/Identification of pesticides in food
2 Gl Webinar, December 15, 2011
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Multi residue pesticide method
Other conclusions

« These results show that the 1290/6490 can analyse a range of food types for well
over 300 priority pesticides and can detect all compounds down to their MRL
achieving excellent precision even for challenging matrix types.

« The unique package that enables this cabability is:
1290 UHPLC.
Dynamic MRM.

Jet Stream/lon Funnel lon sampling.

> W Do

Curved Collision cell with ion focussing and Linear acceleration for speed and
sensitivty in detection.

The Mea of Confidence
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Is it Possible to Simultaneously Obtain Qualitative
and Quantitative Results?

Unknown Screening Qual/Quan: Quantitation — how
— what'’s in the Screening and much compound(s) is
sample? Quantitation? In the sample?

Non-Selective Selective

The N'Iea of Confidence s
---.:::-.- Agilem Technologies Quantitation/Identification of pesticides in food
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The Ideal Analytical Solution

Cost
Effective

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

Quantitative Qualitative

m| Short Run Time ad | Single Instrument —

Accurate — Confirmation

— Sensitive

The N’Iea‘sure of Confidence
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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
= Automate compound optimization

6430 Triple Quadrupole LC/MS

= Fast, robust,
» Targeted Protein Quantitation
= Fast polarity switching

- 6460 Triple Quadrupole LC/MS

= Agilent Jet Stream — sub fg sensitivity

N = 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

H

|

[ 1

n =
4 3

| {1 §

The Mea of Confidence
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Triggered MRM Parameters

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

Sample | Propeties | Sampler | BinPump | TCC | M5 QRA |

Tune file Stop time
|atunes. TUNE 4L g
& ' mir

lon source Timne filtering
- v o o
Time zegments
1] 19 | = o # |

cycles/s | mafcycle

(A

Acquisition ] Source ] Chromatogram | Inatrument | Diagnostics

Scan zeaments

Compound Mame |ISTD? Prelc;L::snr Eg: Pr?:#d ng Primary | Threshold | Fragmentor E:D"iSiUn .-’-‘n.?\;cgﬁ;llrator TF:;L DFEIBtta Polarity Z‘
oltage | [min] | Time
) Tebufenpyrad | [ 3342 (Unit 117 |Unit 2 500 165 410 A A9B4 0.6 | Positive
Tebufenpyrad | [~ 3342 | Unit 1711 [Unit r 165 24 5 Puositive
Tebutenpprad | [ 334.2 (Unit 1477 [Urit r ( B) 165 24 g Positive
Tebufenpyrad | [ 3342 | Unit 145 | Unit r 165 28 5 Puozitive
Tebufenpyrad | [ 3342 | Unit 1321 [Unit r 165 44 & Pogitive
Tebutenpprad | [ 334.2 (Unit 1197 {Urit r 165 40 g Positive
Tebufenpyrad | [ 3342 | Unit 1085.1 [Urit r 165 40 5 Positive |
Tebufenpyrad | [ 3342 | Unit 911 | Unit r 165 70 & Pogitive j
Dynamic MRM Parameters Triggered MREM
Total MAMs = 390 Max Concurnent MRMs = 84 Min/Max Dwell = 3.64 v
Cyets T ,_ s me/148.50ms Mumber of Repeats l—

The Mea of Confidence
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Triggered MRM (tMRM)

Triggered cycle (above threshold)
N Call
Deaxprivalend | [ 2971 | Unit 2491 |Unit = 00| 395 4 3
Drecuyrivalencl I 297 1 Unit 2037 | Uit "2 100 95 a8 4
Drecxyrivalencl I 2971 | Uit 175 | Uit ' 95 16 7
Drecxynivalencl r 2971 | Unit 167 | Unit r 95 20 4
Decwyrivalenal I 2971 | Uit 129 Urat r 95 44 4
Decwyrivalenc r 2977 | Uit 1157 | Limit r 95 =21 3
Decwyrivalencl | [~ 2971 | Unit a1 | Linit r %5 IT] 3
Deaxprivalend | [ 2971 | Unit 77| Uit r %5 0 3
Additional MRMs used
for compound
confirmation
reshold
/ ! T T T T T T T T T
- 3 31 32 33 34 35 36 3.7 38 39

Primary cycle (below threshold) Counts vs. Acquisition Time (min)

Precursos | MS1 | Product | M52 : ’
Compaund Mame | ISTD? lon Ae: | lon | Res Primasy od | srtae EWW

Decwyrivalendl | | 2971fumt | 2eafumt | | 100] ss| 4] 3|
_Dmimmﬂll'| 29?1|L|nit[ 21131|um| W | mu[ sﬁ| a| -li

The Mea of Confidence
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tMRM Product lon Spectrum

«10e 1334 > 76 «10° 1 334>91 «10° 334> 105 103 334 > 117 w00 ] 334>119
8 8] 8 8 117.0 8
7 7 77 7 7
6 6 6. 6 6
5 .o 5 5. 5 5
76. .
g I g 91.1 ;‘. 105.1 3 g 120
2 . 2 2" 2 2
(1) 80 (1) 80 100 é 80 100 120 (1) 80 100 120 (1) 80 100 120
X102 334> 132 x10% § 334 > 145 145.0 x10® 1 334 > 147 X103 334>171
8 8 81 8
7 7 7] 7
6 6 6 147.0 6
5 5 5. 5
4 132.1 4 41 4
3 3 31 3 171.1
2 L 2 L ) L] 2. - L] L] 2 - ) L L] L] l L]
(1) 100 140 é 100 140 180 é 100 140 180 é 80 100 120 140 160 180
X108 - 145.0 tMRM Product lon
g 117.0
7 Spectrum
6 -
5
44
3- 76.0
5] 91.1 105.1 132.1
‘EREER i
O T 1 1 T 1 T | T | | | 1 | | | ’ | |
80 100 120 140 160 180 200 220 240 260 280 300 320 340
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MRM and tMRM Signal

Primary transitions (integrated), triggered MRM transitions (5 repeats),
and resulting MRM spectrum for aflatoxin G1.

4 \
%104 [Cpd & Afitodn G1: CI7HI207: CI7HI20T: CITHI207. 3.141- +ESI MRM:38 (28233433 min, 74 scans) Frag=1600V CID@280 (320.1 > *) posnieg THL.
199.0
N M0
094 2140
081 2830
0.7
X104 |Cpd & Afitoxin G1; C17H1207; C17H1207; C17H1207; 3.141: +ESI 4RV Frag=160.0V CID@20.0 (329.1 > 311.0) posneg T 01
051 1710
24-
9
224 034
0.2 2430
2_
. 1) Quant based
K 0_
on MRM 2 130 10 150 160 10 180 190 200 200 20 280 A 260 260 20 20 X0 30 30 30
1.6 Counts vs. Mass-to-Charge (. )
141
121
i
14 1 .
o i 3) Composite
//// 11 ”
0] : MS/MS
2) tMRM signal /
04-
i Spectrum
02 %
276 278 28 282 284 286 288 29 292 254 296 238 3 302 304 306 308 31 312 314 316 318 32 322 324 326 328 33 332 334 336 338 34 342 344 246 348 35 352 354 356
\ Counts vs. Acquisition Time (min) )
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Automatic tMRM library creation

nim Agilent MassHunter Quantitative Analysis - Method - =D:\MassHunter\Data\TMRM_Pesticides\WL_6)QuantResults\Quantitation_1. batch.b...

: File Edit View A&nalyze |Method | Update Report Tools Help
= R Mesw v 1 [A Restore Defaulk Layouk
tethod Tasks Open 4
A
L MAM Lompound Setup Append Y s v = Compound: Tebuthiuron - Reset Table View
,ff{ Retention Time Setup Eq —
~
ISTD Set 2 i —
I_ﬁ " ul? @ aidate T5 Transition Scan Type Praduct lon
7 Concentration Setup | 15 2| 1630 881 MAM Target 851| 1E;
T Qualiier Setup Save As... 222501270 FBM Target 127.0] 77
. - 202370 721 Gl T arget T2 23
# Caltralion Curve Seiup | g £, Fi1 2| 28215 2121 | MRM Target 2121 a0
& Globals Setup Miethod Setup Tacke s 2[ B2 1771 | MAM Target 177.1] 5t
ISR e 211831 5 1021 | MRM Taiget 0271] 28
| Save / Exit Manual Setup Tasks » 2] 256.0-> 190.0 hFM Target 190.0] 23
2 ] Outlier Setup Tasks » 2| 3880 1941 FBM Target 1941 17
& Valdate 2[ 33425 117.0 T arget 117.0] 118
. fdvanced Tasks 3
EE] g
Save b Copy Calibration Levels To... Selup Reference L]hrary
ave s
) Calibration Replicates. .. .
B4 £ HEEEE Sl R (%) Obtain reference spectra from sample
# Create Levels fram Calibration Samples E
| Manual Setup Tasks Import Calibration Levels From File,.. [ () Obtain reference spectra from lookup librany
Outlier Setup Tasks Setup Reference Library. .. -M & (=] Lankup librar:
T+ MBEM 2297 > 1721 THAMZ_Cal_5.d .
Advanced Tasks o ; —_
£ 4109 | B.363 min. 5 | |
. =
Inteqration Parameters Setup g 184 %
Signal to Moise Setup 1.5 g Create reference library at:
Smoothing Setup 1;' % |D:'\MassHunter'\Data'\TMHM_Pesticides'\WL_E'\E!uantitatinn_1.reflibral_l,l.>:| [ Browsze... ]
27 =
1l Mass Extraction Setup 14 =
i o ak. C |
lzotopic Dilution Setup gg I l [ ance ]
Cormpound Setup 0.4 EE: K] D
C d 2D Set 021 0.1 0.27 B0 -
arnpoL stup 0 0 01 ” |
| Compound Library Setup 0,24 | I L ! ! 014 : : : : : 0L | I ) | )
o L 5 £2 &4 EBE EB 5 £2 &4 EBE EB 50 100 150 200
B Browse Acquisition Method - Acquigition Time [min) Acquigition Time [min) Masz-to-Charge [m/z]
51 Compounds (51 tatal) OISTD [0 tatal)
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MH Quant Library editor

W Library Editor - Test.reflibrany.xml

File  Edit Tools Help
0z bl % Ba (3 ]9 oSl P x
Compound D Compound Mame | CASH Formula F olecular Weight s |
39 | Methomyl 1E7R2-77-H
40 | Mevinphos-1 FPOE-34-7
A1 | Duarmyl 23135220
42 | Pendimethalin 40487421
43 | Piperonplbutoxide | 51-03-6
44 | Propamocarb 24573-735
45 | Propyzanide 23950-58-5
4E | Pyraclostrobin 175013180
47 | Tebufenpyrad 119168-77-3
43 | Triflurnuran G4628-44-0 3
B0 | Zawarnid 15R052-63-5 @
Spectrum Yiew | Properties
| Max, # of panes: 2 M= | AbundanceVales [T 1291722165823.286° 4
= = Acquired Retention Time
|B00 + MAM Tebuthiuron [ 34014-18-1) Base Peak Abundance  1009342.6
17p1 :
A0 Base Peak Mz 1721
) Callizion Energy 12
0.8+ Campound [D 48 )
0.7 Highest Mz 1721 T
06 Instrument Type [n]n]v]
) lon Polarity Positive
0.5 |orization Energy 108
0.4 lonization Type
e Last Edit 51042011 17:34:14
) Library 1D -1
0.2+ 1160 Lowest Mz 57.1
G20 g :
0.1 741 : 27291 Mz Signature 1409256428
o | | 1671 & Mz Signature Bin %fidth
G000 G000 10000 12000 14000 15000 18000 20000 22000 24000 | MeValues LL] 57.1.620.74.083.1.111
Displaved Compounds: 51 |Total Compounds: 51 | Spectra: 51 .
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Triggered MRM (tMRM) Analysis

tMRM Analysis Workflow

Additional MRMs Report Generated
Automatically with Compound
Triggered When Concentration
Compounds and Library Match
Elute Score

Inject Sample
Using tMRM
Acquisition
Method

The I'U'Iea of Confidence
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Background information
Chamomile
« Chamomile (Matricaria chamomilla)

» Typically the flowers are used as
medicine or tea

« Main production areas are Argentina,
Egypt, Bulgaria, Hungary, Spain and Germany

* In Germany no use of herbicides is allowed for chamomile production

* In 2009 a contract laboratory has identified a compound in chamomile as
tebuthiuron in high concentrations based on the two major transitions and
a similar qualifier ratio

 But:

« retention time was slightly different to standard (due to matrix?)
» use of tebuthiuron on chamomille production is not likely

The Mea of Confidence
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Quantitative analysis of pesticides
MRM traces of tebuthiuron in QC sample and chamomile extract

x104 Cpd 72: Tebuthiuron: +ESI MRM Frag=105.0V CID@24.0 (229.1000 -> 116.0000) DMRM_C... x104 Cpd 72: Tebuthiuron: +ESI MRM Frag=105.0V CID@24.0 (229.1000 -> 116.0000) DMRM_C...

3.5 ;
325, 6.169 QC 50 ppb 4. Chamomile extract s
105934 . 31 )
Y RT 6.169 min 12/ RT 6.365 min (+ 3.18 %)
. Qual/Quant ratio 22.5% 1.1: Calc. Conc. 12.6 pg/kg
2.25- 0o Qual/Quantratio 42.7% (189.9%)
27 0.8
1.754 0.74
1.5 0.6
1.25- 0.5
1 0.4
0.75 0.3
0.5 0.24
0.25 014
O* 07&
x105 Cpd 72: Tebuthiuron: +ESI MRM Frag=105.0V CID@12.0 (229.1000 -> 172.1000) DMRM_C.. x104 Cpd 72: Tebuthiuron: +ESI MRM Frag=105.0V CID@12.0 (229.1000 -> 172.1000) DMRM_C..
3.5
6.169 3.25 6.362
147 470039 g 126978
1.2 2.75
2.5
. 2.25
24
0.8+ 1.75
1.5
0.6 1.251
1,
0.4 0.75]
0.2 0.5
0.25-
0- o
" 59 595 6 605 61 615 62 625 63 635 64 645 65 655 66 59 595 6 605 6.1 615 62 625 63 635 64 645 65 655 6.6

Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min)
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Quantitative analysis of pesticides
MRM traces of tebuthiuron in spiked chamomile extract

x10 4 Cpd 72: Tebuthiuron: +ESI MRM Frag=105.0V CID@24.0 (229.1000 -> 116.0000) DMRM_C...

181 s1e2 Spiked chamomile extract
16 (+ 100 ppb Tebuthiuron)
4] Sio1s  RT 6.162 and 6.362 min (+ 3.25%)
12/ Qual/Quant ratio 21.8 and 44.3% (95.2 and 195.5%)
14
08/ In non-spiked chamomile extract both MRM
081 traces for tebuthiuron show up with higher RT
zz than in reference standard
0. (slightly above criteria of SANCO guidelines)

x104 Cpd 72: Tebuthiuron: +ESI MRM Frag=105.0V CID@12.0 (229.1000 -> 172.1000) DMRM_C...

8-
74
6-
5
44
34
24
14
0-
\

The Mea of Confidence

For less resolving HPLC separations
268560 co-elution of compounds is very likely

 Qualifier/quantifier ratio in non-spiked ginger
extract is significantly higher than tolerance
allowed in SANCO guidelines

6.365
121700

Estimated concentration exceeds default
/\ MRL of 0.01 mg/kg)

59 595 6 605 61 615 62 625 63 635 64 645 65 655 66
Counts vs. Acquisition Time (min)
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Quantitative analysis of pesticides
Triggered MRM traces of tebuthiuron in chamomile extract

Show/Hide Label g Polarity g Cpd g MName A7 Scoe W Stat T RT “width g m/z Mazz(DB] T
Cpd 14: Tebuthiuron : Tebuthiuran B3 E.216 0.067
i Best ki Mame ki Farmula ki CAS hTd Score | Masz [DB] =7 RT W Score|lLb] | Precursor 7 Find by MEM 7 Score [&cg] W ID Source . W7
9 | | Tebuthiuran| C3H1BN405 | 34014181 B3.57| 2251045 5322 B9.57| | | | LibSearch|
- I amne W Murn Pealks W méz[prec.] W Scorelib) W
| Tebuthiu[on| ?| 2291 | 59_5?| x10 2 |Cpd 14: Tebuthiuron: +ESI MRM:370 (6.220-6.459 min, 25 Scans) Frag=105.0V CID@12.0 (229.10...
i Best e I ame: i Formula W7 CAas Score e 14 157.1000
w0 | Tebuthiuron| | | 100] 0751
0.57 172.1000
0.25- 116.0000 H
Library match 69.57 —
I r ary a C S C O r e " " x10 2 |Cpd 14: Tebuthiuron: +ESI MRM:370 (6.220-6.459 min, 25 Scans) Frag=105.0V CID@12.0 (229.10...
1] 157.1000
il 172.1000
05 116.0000
0 I . |
x104 Cpd 14: Tebuthiuron: +ESI MRM Frag=105.0V CID@12.0 (229.1000 -> 172.100( -0.5+
6.322 -1+
3 123896
2.754 x10 2 | Tebuthiuron CO9H16N40S + MRM CAS_Library.mslibrary.xml
2.5+ 14 172.1000
2.254
0.75+
2,
1.754 0.5+
| 0.25- 62.0000 116.0000
15 L 74.0000 89.1000 157.1000
1.25-] 0 I [ i
14 60 70 8 90 100 110 120 130 140 150 160 170
0.754 Counts vs. Mass-to-Charge (m/z)
0.54
0.254
o,
T T T T T T T T T T T T T T T T T
5.8 5.9 6 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7 7.1 7.2 7.3 7.4

Counts vs. Acquisition Time (min)
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Quantitative analysis of pesticides
Library Searchable Spectrum Confirms ID

niz Agilent MassHunter Quantitative Analysis - WL_6 - Quantitation_1

: File Edit View Analyze

Method Update Report Tools Help

=" NEE C; Analyze Batch @) i Layout: E E @ Restore Default Layout
Batch Table - X
Sample: ¥ Chamomil .. ~ & Sample Type! <Al ~ | Compound: Tebuthiuron - I5TD: R cAR B <l e
Sample T ebuthiur ... Tebuthiuron Results f
@ ¥ MName DataFile Type Level Aeq Date-Time Exp. Conc. | RT Resp. | MI| Calc. Conc. | Final Con Ref. Library Match Scare |fccu 1
| ¥ | Pesticide Mix 0.5 ppb THRMZ Cal_1.d Cal 1 3/30/2011 553 PM 05000] 6368 8982 0.6435 0.64 07
J Pesticide Mix 1.0 ppb TMRMZ Cal_2.d Cal 2 3/30/2011 6:11 PM 1.0000] 6.368] 13934 0.9298 0.929 1.1
| ¥ | Pesticide Mix 5.0 ppb TMRMZ_Cal_3d Cal 3 3/3042011 6:30 PM 5.0000] £.377] 106008 [ ] E.2542 E.254 969
Pesticide Mix 10 ppb TMRMZ Cal_4.d Cal 4 3/30/2011 6:48 PM 10.0000) 6.377| 144799 84974 8.457) 99.1
Pesticide Mix 50 pob THRMZ_Cal_5d Cal 5 3/3042011 7.07 PM 50.0000| 6.369] 865524 [ | 501751 50.175| 100.0 iy
& | ¥ | Chamomile extract TMRMZ_Chamomile_Blank-007.d Sample 3/30/2011 8:01 PM E.576[ 123019)| | 7.2379 7.239 60.1
D | ¥ | Chamarile extract TMRM2_Chamarmile_Blank-1002. d Sample 3/3042011 820 PM 6576 121264 ][] 71353 7.135 59.7
& | ¥ | Chamomile extract TMRMZ_Chamomile_Blank-003.d Sample 3/30/2017 8:38 PM E.584( 121796 71672 ALY 59.4
D | ¥ | Chamarile extract TMRM2_Chamarmile_Blank-1004. d Sample 3/30/2011 3:56 PM 6576 123747 [ 7.2800 7.28 59.7
& | ¥ | Chamomile extract TMRMZ_Chamomile_Blank-r005. d Sample 3/30/2011 915 PM E.576[ 124318 7NN il 60.2
| ¥ | Chamomile extract + 1 ppb Tebuthiuron TMRMZ_Chamomile_Tebuthivion_Spike 1-1001.d | Sample 373042011 251 P 6.504| 119389 ] 7.0280 F.02: 60.0
& | ¥ | Chamomile extract + 1 ppb Tebuthiuran TMRMZ_Chamomile_Tebuthiuron_Spike_1-1002.d | Sample 3/30/2011 10:09 PH 6.584[ 121752 71647 7164 60.3
| ¥ | Chamomile extract + 1 ppb Tebuthiuron TMRMZ_Chamomile_Tebuthivion_Spike 1-1003.d | Sample 373042011 10:28 PM 6.504| 121040\ ] 71238 T2 60.2
J Chamomile extract + 10 ppb Tebuthiuran TMRMZ_Chamomile_Tebuthiuron_Spike_2-1001.d | Sample 3/30/2011 10:46 PH E.360[ 23538 1.4852 1.489 879
J Chamomile extract + 10 pph Tebuthiuron TMRMZ_Chamomile_Tebuthivion_Spike 2-1002.d | Sample 373042011 11:04 PM 6360 23884|[ ] 1.4879 1.487) 87.8
J Chamomile extract + 10 ppb Tebuthiuran TMRMZ_Chamomile_Tebuthiuron_Spike_2-1003.d | Sample 343072011 11:23 PH E.360[ 23652 1.4918 1.491 88.3
J Chamomile extract + 10 pph Tebuthiuron TMRMZ_Chamomile_Tebuthivion_Spike 2-1004.d | Sample 373042011 11:41 PM 6360 24118|[] 1.5188 1.51 8.0
J Chamomile extract + 10 ppb Tebuthiuran TMRMZ_Chamomile_Tebuthiuron_Spike_2-1005.d | Sample 3/30/2011 11:59 PH E.360[ 237 1.4933 1.4599 8s.7
J Chamomile extract + 100 ppb Tebuthiuron TMRMZ_Chamomile_Tebuthivion_Spike 3-1001.d | Sample 373142011 1218 AM 6.360| 279525 ] 16.2304 16.230; 93.2
b + 10 TMRMZ_Chamomile_Tebuthiuron_Spike_3-1002.d | Sample 3/31/2011 1236 AM E.360| 278370 16.2215 16.221 99.1
J extract + 100 ppb Tebuthiuron TMRMZ_Chamomile_T ebuthivron_Spike_3-1003.d | Sample 373142011 12:54 AM E.360| 273014 |[] 16.2009 16,200 93.1 ]
) >
( Calibration Curve - X
E . - 5 & i ﬂ ﬂ AfFE & A E [T Type: Li.. = rigin: L. = Weight: N.. = :

+ MAM (2291 -5 1721] TMAM2 Chamomie_T.. 22911721 2291 > 1160 + M i = - s “).. | | Tebuthiwon - 5 Levels, 5 Levels Used, 5 Paints, 5 Paints Used, 0 QCs
£ #1047 B.380 min. ¥ w102 Ratio =21.3(101.6%) £l I 3 | Ref. Library Match Score =991 I § w105 | v=17292844418 "« - 2145.434584
Z esd 5 z g7 R Z=0%77735
3 % 1.24 a 1721 o g5 Typelinear, Originlgnore, ‘weight None
B4 ERRER iy T 8
55 5 1 g 7.54
54 2 [y
03 (.6 E.5
4.564 o i
0.84 0.4 :
44 5.5
0.7 1160 |
15 024 620 a1 5
06 [N, 0
3 SRR ’ [~
254 059 02 ‘ ‘ 354 -
a " i 4 Linear Quant
044 254
1.5 03 2
14 0.2 064 1.5 C
i urve
054 014 0.8
0.5
i " M 1721 N
-0.54 0.1 -0.54
LI S s e e s L R e et e e — T T T 1T T T T T T T T T T T T T
B B1B2B3 646566 BTEB B B162B3 646666 E7ES B0 75 100 125 180 175 200 225 a 1 10 15 20 25 30 35 40 45 50
Acquisition Time [min] Acquisition Time (min] Mazs-to-Charge [mdz) Concentration (ng/ml)
Chamorile extract + 100 ppb Tebuthiurion | Tebuthiuron 55 5 amples (55 total]
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Quantitative analysis of pesticides
Library match for tebuthiuron in spiked chamomile extract

Cormpound [nformation

+ MRM (22971 > 1721] TMRM2_Chamomie_T.. 2291 - 1721 2291 - 116.0 + MRM_E327-E 377 min B scans] (2291 o )
£ w1047 £. 360 min. # w1027 Ratio = 21.3[101.6 %) £ «10F | Ref. Library Match Score = 99.1
2 65 2 2
] 2 1.2 ]
. & N 1721
E 1.14
5.5 = 14 0.8
5- £
. EE 0.9 0.5
e 0.8 0.4
o 0.7 | 160
254 -] 024 B20 :
06 ” N ‘ 2291
_ ’ |
25 0.5 .
5] 0.4 <1 820 qign
154 0.3 04
14 0.2 -0.6
05 0.1 | 0.8
0 0 14
1721
-0.5+ 014
E B1E2E36465EE G768 " E E1E2E3G4E56E 67 68 50 75 100 125 150 175 200 225
Acquizition Time [min) Acquigition Time [min] b azz-to-Charge [miz]
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Quantitative analysis of pesticides
Library match for matrix compound in spiked chamomile extract

Compound |nformation

+ MRM [2291 > 172.1] TMRMZ_Chamarmie_T..
£ w04
2 EB5
-

5.5

5

4.5

44

3.5

3

2.5

2_

1.5

14

0.5

0

*B.57E min.

-0.5

E E1EZR3G4E56E R7 B8
Acquizition Time [min)
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22371 - 17271 2231 -+ 11680

# ¥l
i)

Relative Abundanc

02| Ratio = 43.5 [208.1 %)
2.6

2.4
2.2

0.4
0.2
04

E E1E2E3 G4 656G 67 B8
Acquigition Time [min]

+ MAM [6.534-6.585 min, ¥ scans] (2230 - 7).
Lé #10% | Ref. Library Match Score = 660
5 .24
. 1721
0.8
0.6
116.0
0.4
0.2
571 g1 2291
[
0 ] ‘ —
027 820 45
-0.44
i
-0.84
1 1721
50 75 100 125 150 175 200 225
b azz-to-Charge [miz]
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Quantitation Results

Compound
Acephat
Propamocark
Oxcamvyl

Methomyl
Imidacloprid
Carbendazim
Metamitron
Carbofuran
Demethon-5-Methyl
Tebufenpyrad
Furathiocarb
Piperonyl-butoxide
Hexythiazo:
Pendimethalin
Fenazaguin
Fenbutatinmad

RT
1.260
2261
2.820
3.063
3820
4143
4242
6.111
6.182
10.004
10.024
10.175
10.334
10.265
10.853
11.813

Conc
50141
16,6692
128357
12,5201
188245
12,3491
10.7746
9.1272
37151

Library match score
97.11
99.31
594,68
54,42
95,47
59,05
96.57
94,97
93.80

3.1689
76780
4.2567

98,72
96,89
97.80

L5085 7L37

30815
6.5292

o783
89,17
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Triggered MRM data acquisition
New acquisition mode for enhanced confirmation

« Triggered MRM is new data dependant acquisition mode for the
confirmation of target compounds

* When the signal heights of the primary MRMs exceed a given threshold up
to 9 additional MRM transitions are triggered

» Triggered MRM makes use of the well established Dynamic MRM
functionality

« Triggered MRM has advantages over data dependant product ion scans
because:

« Itis more sensitive due to longer dwell times per transition and due to the ideal
collision energies for each transition

» Peak shapes of the primary transitions are not compromised due to constant cycle
times

» In spectra fragment ratios are very constant due to relatively long dwell times per
transition

Triggered MRM spectra can be saved in an user defined library and can
be searched from the qualitative and quantitative software.

The Mea of Confidence
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Questions .....

7

u "o ° . Identification and Quantitation of
Pesticides in Chamomile and

cee® @ - (Ginger Extracts Using an
Dr'_ Thomas Glauner ol 2 Agilent 6460 Triple Quadrupole
Agllent TeChnOIOgleS -* ® *.  LC/MS system with Triggered MRM
Sales & Service GmbH & Co KG ' Application Note
Hewlett-Packard-Str.8

D-76337 Waldbronn

Tel: +49 (7243) 602-2719 Aubers st

Agilent Technolagies, Inc This application note describes the use of triggered MRM ([tMRM)] for the analysis

th O m aS_g I au n e r @ ag i I e nt . CO m Waldbronn, BW Germany of pesticide residues applied to chamomile and ginger extracts. The analysis is

Tiffany Payne performed using the Agilent 1280 LC system coupled to a 6460 Triple Quadrupole

Agilent Technologies, Inc. LC/MS with tMRM acquisition. Two examples of false positive identifications
Santa Clara, CA USA . . . P

were explored: in and ad in ginger. Both
Guenther Kempe, Stefan Kittlaus, compounds were quantitated and confirmed with library matching in a single

Daniela Goarmar

State Laboratory for Health and
Veterinary Affairs Saxonia, and tMRM acquisition.
Pesticide Department

Dresden, Germany

analytical run. False positive identification was avoided by using library matching

: Agilent Technologies

App. No. 5990-8460EN
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