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Pesticide Multi-Residue Analysis
Motivation

Food safety and regulations to protect public

Need for analysis of a large number of analytes

'Unknown “history” of the analyzed sample (field
treatment, post-harvest application, contamination)

Economic aspects (costs, time, and labor)
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Pesticide Residue Analysis
Drivers — Governance of Pesticide Use

Maximum Residue Limits — Amount On or In Food

Tolerance — Level that Triggers Enforcement Action

Safety — Toxicity of pesticide and breakdown product

{Use — Reasonable Certainty of “No Harm”
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Pesticides Residue
Analysis
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Pesticide Multi-Residue Analysis

Classical approach:
Multiple methods and techniques to cover
different analytes/classes of interest

e.g.. GC-FPD, NPD, ECD, ELCD
LC-UV or LC-FLD

Modern approach:

Multi-analyte methods with
simultaneous quantification and
identification using

GC-MS and LC-MS, especially with
MS/MS capabilities for increased
selectivity

Agilent Technologies




Pesticide Multi-Residue Analysis

| Sample Homogenization ‘

y

| Extraction ‘

| Clean-up ‘

| ldentification/Quantitation ‘

| Confirmation ‘

QUEChERS = Quick, Easy, Cheap, Effective, Rugged, and Safe
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The Bond Elut QUEChERS Selection Guide

BACK <« | FORWARD » GET YOUR SAMPLE PREP CATALOG » GET HELP &

Let us help you find the best Agilent
Agllentt 'F \% R . -
QuECRERS products for your application.

Bond Eliit QuEChERS b o f
Selecﬁonl,o@ > \W‘ “

Agilent Food Safety Applications Notebook: Volume 2 — Bond Elut QUEChERS What is QUEChERS? QuEChERS video

www.agilent.com/chem/selectQUEChERS

P&EP 3.0 Overview
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http://www.agilent.com/chem/selectQuEChERS

The Agilent Pesticide Analysis Reference Guide
Available from Your Local Agilent Representative

BB ntroduction 3

Bl c/MS/MS method modification for a different list

n Pesticide multi-residue analysis.......................4& of analytes 5
GC/MS/MS routi lysi 64
n Sample preparation using the QUEChERS approach ............ 7 n foutine anaiysts
9.1 Routine GC/MS/MS system maintenance 64
3.1 QUEChERS history and major medifications..............7
9.2 Routine update of the GC/MS/MS method ..........64
3.2 Cleanup options in the QUEChERS method...
9.3 Quality control requirements n
n Use of internal and quality/process control standards ..... 14 9.4 Calibration and sample injection
sequence considerations .72
‘ B GC analysis of pesticide 2 m Acknowledgements 7%
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. 3 ! mReferences....................................77
GEC/MS/MS PESTICIDE i 5.2 GC injection technique: 23
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The Maafsure of Canfidence i technique (GC/MS or LC/MS) for their analysis...............82
L 5.5 Column backflushing ... 34
Annex II: Example of a QUEChERS sample preparation
n MS/MS d ion consideration: 36 protocol for GC/MS/MS analysis of pesticides
in fruits and vegetable: 84
GC/MS/MS method development
and optimization example 40 Annex lll: Examples of pesticides that require special
consideration when using QUEChERS...................90
7.1 Optimization of MS conditions........................40
| 7.1.1 MS source temperature.__________ 40 Annex IV: Example of a GC/MS/MS method
{ for pesticide multi-residue analysis ... 92
\ 7.1.2 Gain factor. 40
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Agilent Technologies | 7.1.4 Time segment program...............cc............... &6

7.2 Multi-Mode Inlet — PTV solvent
vent optimization 49
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P&EP 3.0
, GC/MS/MS Pesticides
* . Analyzer

Get Customers on the
Analvtical FAST TRACK
gy Anay
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Customer Concerns

Confident Identification of Pesicide Residues

Order Sample
Placement Ready

Standard
: Method Devel :
E ﬁ).rl?er Installation & Customer Met Od gve opment End User Configured
LUl mEDE Familiarization and Verification
Agilent Order Analyzer Customer
Method Fulfillment Installation & Method Agilent Analyzers
Development Familiarization Verification

Sample
Ready

| Time Savings
I I

...Faster Application Startup with a Guaranteed Method

P&EP 3.0 Overview
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The Pesticide Analyst Needs

Agilent Analyzer Solutions

i
Prep

Introduction

Detection

Customer’s Agilent’s Analyzers
Responsibility Provide

4.3 Agilent Technologies

Customer’s
Responsibility
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Feature Elements for P&EP 3.0 Analyzer
GC/MS/MS Pesticides and Environm i ntal Pollutants Analyzer

« MRM database with ~1100 compounds and
~8500 optimized transitions including 710+
pesticides and breakdown products .

gl

«  GUI that facilitates building MRM acquisition i I

and quantitation methods based on i
customer’s compound list g

* Retention Time Locked separation for r
reliable peak identification and quantitation
for CF and CP BF methods &

- Multimode inlet for large volume injectio L —— _
helps optimize detection limit performan o =
Opt 114 Ul S/SL for when there is no i —

requirement for optimal LOD performanc

« Capillary Flow Technology Backflush for

faster cycle time and reduced system
maintenance Pesticide & Environmental Pollutant Analyzer 3.0

P&EP 3.0 Overview
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P&EP 3.0 New Method Configurations
— Constant Pressure and Constant Flow Modes
— post-column backflush components

EPC
#415 Bleed
line
MMI E—‘ 7000C
15M Column Restrictor

or a splitter

Flexibility to add GC detectors and easily scaled for shorter runtime

EPC
#414 pleed

5M Column o 15M Column
or a splitter

Provides ultimate performance and shortest cycle time

Agilent Technologies




Acquire Retention Time Locking (RTL) Calibration Data

= QQQ/Enhanced MassHunter  JLW_analyzer20_splt20M/ defaultsequencexm

W Instrument  Sequence  Abort  Window  Ken'sStuff  Help

Load Method... v 5
Save Method
Save Method As...
Run Method...

Print Method... q _ E:E =
Edit Entire Method... Run Time: 19.75

Additional Method Information...

1 JLW_analyzer20_split20.M | Method | Instrument

3 thtst-constant- AowkENLM é @% T;. A %‘r dJ @
1.50

4 rtl-test-constant-flow.M

Acquire RTLock Calibration Data...
Relock method...
Unlock Method...

Aux-2 Temperature TIC Column-1 Flow Calc. Column-2 Flow Calc. Collision Flow
Specify Current Method as Quick Load Method...
5 <unassigned> 1 50 J 7.31 9-05 1 -41 e-:.02
6 <unassigned> M51 Quad Temp. Spectrum High Vac Rough Vac Quench Flow

7 <unassigned=

& <unassigned>= EI@

Specify Startup Method Behavior..,
Import Method components from another method...

Now available for both
e CP & CF methods!

Exit
02
01
{:I h
0.5 1 15 2 25 3 35 4 45 5 55 [ 6.5 7 75 ] 85 9 85 10
Acqguisition Time (min.)

Note: In this example, the acquisition is in full-scan mode.

P&EP 3.0 Overview
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Home Screen of the MRM Database

Sure it's an Excel file, but...

Ed9-o-|= G9250AA_Database 2 0 2 beta3 [Read-Only] - Microsoft Excel = B =
File Home Insert  Page Layout Formulas Data  Review  View  Developer o @ o @ R
[ R L R T - EEEh -
B ¢ calibri ‘- AN = om[m] ¥ FwepTe General - B vomal2 Normal 3 Normal_Sheet1 o= = O ;Amsm 57
5 Copy - ) - Fill = -
p;fcg F Formal Painter | ® £ U | H- DA EE E EE HMergeaCenterr| S - % 0 | W 3 :Ul::da';::‘- F‘;:Ef:fs Standard_CH... Bad - ms_m nsr_st. Fcr:nat s :i?t:r‘!f SF;T:«&-
Clipboard ] Font I} Alignment ] Number ) Styles Cells Editing
| A1 v £ 1
[ A | 8 G D E F G H 1 J K Y] N o [ Q R s T ] % w =
a1 B
2 ’ Agilent Technologies MRM Database
........

3 Control Panel
| &) |

5 .

6 Target Compound List

7

3

9 MRM Table

10

11 View Methods

12

13

14 Help

15

16

17 Exit

MRM Database Version 2.0.2

New GUI facilitates creation of target
compound list, MRM table and
MassHunter acquisition and

guantitation methods.

P&EP 3.0 Overview
Agilent Technologies May 2014
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View of “Target Compound List’

& Hd 9 -~ G9250AA_Database 20 2 beta3 [Read-Only] - Microsoft Excel = B 2
Home Insert Page Layout Formulas Data Review View Developer o @ o d@ B
= — . - H AN = Autosum -
0 _J] # cut calibri ‘- a oy T o= e SwepTen General . :ri% :ﬁ Normal 2 Normal 3 Normal_Sheet1 j- :}" Ei - Autasum ﬁr i
Ea copy - ) - Fill = “
Past: | 3 - . - iE iE - - Yy - Conditis | Fi t Insert Delete F at Sort & Find &
aste Frormatpanter B U 1} S A =B B |EE [EHMerge & Center $ - % v [ RS FO‘:"man;r:' ::Efe a8 Standard_CH... | Normal Bad B e elete Format | o ri;er ‘ s:l.m -

Clipboard [ Font a Alignment ] MNumber ] Styles Cells Editing

Al v (- fe

G H | J K L M N o P Q R 5 T u v w

N
.
(o]
o
m
-
r [l <

Agilent Technologies MRM Database

2
3 Control Panel
4
5 | ] | d 9| G9250AA_Database.2.0.1.beta2 - Microsoft
g ’ Home I Insert Page Layout Formulas Data Review View Developer
: MRM Table m i Eompy ) Calibri 12 AN o= B ¢ Wrap Text General . éFﬁ:J ﬂ Standard
st «| 1B . ~ . = = o = <0 .00 iti
:tll . o < Format Painter @ o = S-A- = = £ Merge & Center - § -+ % 0 | %0 5% é::;::?nﬂga‘_ F‘;_;':i!: = Good
12 View Methods N Clipboard [F] Font I | Alignment [ Number [
13 \ El - (=~ b | My Target Compound List
:; Help N‘ ‘ B C D E
16 I’ Compound Name CAS # Target My Target Compound List
17 Exit L\ 1 Dichlorvos 62-73-7 Target
18 | 3 | 2 Mevinphos 7786-34-7 Target Create New Target List
19 | 4 | 3 Ethalfluralin 55283-68-6 Target
;g MAM Database Version 2.0.2 |5 | 4 Trifluralin 1582-09-8 Target T e
= |6 S Atrazine 1912-24-9 Target VS LUITentilarget s
23 7 | 6 BHC-gamma (Lindane, gamma HCH) 58-89-9 Target
24 8 7 Chlorpyrifos-methyl 5598-13-0 Target Manage Target Lists
;: 9 ‘ 8 Heptachlor 76-44-8 Target
= 10 9 Malathlctn 121-75-5 Target T
28 11 ‘ 10 Chlorpyrifos 2921-88-2 Target
29 12 11 Dieldrin 60-57-1 Target
30 13| 12 DDE-p,p' 72-55-9 Target Import CAS Numbers
31 14 ‘ 13 Hexazinone 51235-04-2 Target
= 15 14 Propargite 2312-35-8 Target .
= 16 15 Leptophos 21609-90-5 Target B
35 17| 16 Mirex 2385-85-5 Target
36 18| 17 Fenarimol 60168-88-9 Target Home
il 19 | 18 Coumaphos 56-72-4 Target
feadl a2l 20! 19 ttofenprox (Ethofenprox) 80844-07-1 Target
21 20 Deltamethrin 52918-63-5 Target

P&EP 3.0 Overview

- Agilent Technologies May 2014
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Build MRM Table

o e ) a3 - Microsoft
Home | Inset Pagelayowt Formuas Data  Review  View  Developer
. "' - AN S maa F Wrap Tex eneral - H i | Nomal2 Normal 3 No
e p e eC e O O O I Ce 2 / wpaier| B £ H 3 oA EEE EE N e & Cent s IR tas Standard_CH... Normal Bad
Chipboard [ Font Abgnment Number Styles.
. . e — — — — = = —
- =VLOOKUP(T2,'My Target Compound List'! FALSE)
- u ualifier i B L RN
Dwell Response Relative Quant CchinaGB.
Precorsog | BREMST P’:""‘“ “s:: Time_| cE(v) ";:‘:' “‘::"R" RTWindow  Scaledwithin  Intensityof  (Q0) and x?l‘: ChineseName  Method lapanese Name
1 =t o] (ms) - - - - ~ | theDatabal ~ | Transitior v | Qual ~ - ~| Group ~
2 660 LowRes 10 5 010 010 01 630 100%
3 650 LowRes 10 0 010 7% Q- aNA
4 780  LowRes 10 15 010 51% @ A
s 650 LowRes 10 20 010 a% QA
6 510  LowRes 10 5 010 38% Q4 #N/A
7 510  LowRes 10 E ) D ——|
8 500  LowRes 10 0 o010
9 649  LowRes 10 5 0.10
10 480  LowRes 10 a0 0.10 0.10 Methods:
1n 790 LowRes 10 o o010 o0 g 5 E
5 e % s 010 010  Full screening CF method: 40-min run, constant flow, mid-column backflush
13 850  LowRes 10 0 o010 010
o ol e 10 1 010 010 © #411: FAexible CP method, 40-min run, constant pressure, post-column backflush
A (2 G9250AA Database.2.0.1beta2 - Microsoft D QO owhes 2O Lavhes) e 30 G100 W10 : - 20-mi -
| | T 70 Lo 5607 ounes 1 s 010 010 © #412: Fast CF method: 20-min run, constant flow, mid-columnn backflush
Home | Inset Pagelayow Formulas Data  Review View  Developer 7 850  LowRes 57.0  LowRe: 10 0 010 010 .
X 870 R 560 Re o) o @ [#414: Selective CF method, 20-min, 5x15 constant flow, mid-column backflush
- calibri 12 A = == ® S5 wrap Text General j‘}j Standard| = 1080 Il:wﬁ 520 :wnu - o
alibri - - AW =| Y- & wapTe - 19 es whes 3 :
% Copy - =5 el o Ty e, © #415: Fast CP method: 20-min run, constant pressure, post column backflush
o B|s u- =- 0-A == ® S Merge&Center = | $ -+ % » | %@ £ Condiional Formatas Good = e B
FormEig b 2 820  LowRes 540 LowRes
Clipboard [ Font o Alignment 5 Number & 5 e S e
E1 & f<| My Target Compound List 2 109.0  LowRes 830 LowRes Agilent Technologies Cancel
T "’ 25 1100 LowRes 790  LowRes
I | S B c L} ! E 2% 1100  LowRes 800 LowRes
a | Compound Name CAS# Target | My Target Compound List I 27 1100  LowRes 950 LowRes 01 430 2%
2 1 Dichlorvos 62-73-7 Target o . =
3 2 Mevinphos 7786-34-7 Target Create New Target List |
4 3 Ethalfluralin 55283-68-6 Target
5 4 Trifluralin 1582-09-8 Target Sve G T it
= ave Current Target List
6 5 Atrazine 1012-24-9 Target 8 5 i [swnderd.CHl. Nomal = :
5 | S 2 7
7 6 BHC-gamma (Lindane, gamma HCH) 58-89-9 Target . T | conman v v | o A -
8 7 Chlorpyrifos-methyl 5598-13-0 Target Manage Target Lists ez Tetmen oo = 4
vamber 2 ayes
9 8 Heptachlor 76-44-8 Target
10 9 Malathion 121-75-5 Target |
S i s == - 8¢ Add Compounds z v A AC AD AE AF AG M::w A Ax ]
11 10 Chiorpyrifos 1:88- orget tod| gy |meamor | w1 oot | wsz | S | ey [ SR RONMAT i sciequiie. imeesivet (a1 1% chneserame
12 11 Dieldrin 60-57-1 Target - - - =] st~ - > >, = theOataba = | Transitior = | Qua ~ x - -
R Ta: owes. Y Res 10 3 o1 <
13 12 DDE-p,p' 72-55-9 Target Import CAS Numbers a0 talse: SRR PR AN 3% % Yaio P
14 13 Hexazinone 51235-04-2 Target 400  false U89 LowRes 1090  towRes 10 0 ol <
< 20 fabe 1871 LowRes 530 towRes 10 1 0w c
15 14 Propargite 2312-35-8 Target Build MRM Tabl 400 false 1849 LowRes 1090  LowRes 10 13 01 <
Ul able 400 fakse 1090  LowRes 470 towRes 10 10 010 <
16 15 Leptophos 21609-90-5 Target 200 faisa. 3849 Lowmes S0 ames 3 X o <
17 16 Mirex 2385-85-5 Target 20 false W21 LowRes 1090 towRes 10 15 010 3
) 48 false 1270 Lowhes 1090 LowRes 10 10 010 8
18 17 Fenarimol 60168-88-9 Target Home: s faise 10 Lowhes 950 towhes 0 1 oo o
A5t false 1920 LowRes 1270 LowRes 10 10 0.10 L]
19 18 Coumaphos 56-72-4 Target a5t false 1000 LowRes MO Lowhes 10 E) o
20 19 Etofenprox (Ethofenprox) 80844-07-1 Target 484 alse A27.0/ LowRes. 790/ Lowhes 20, 201010, s
5 a8t false 1920 Lowhes €9 towhes 1 2 0w o s
21 20 Deltamethrin 52918-63-5 Target 231 false 1920 LowRes 1089 LowRes 10 23 o1 . 8
a8t fabe 1640 LowRes 529 towhes 0 13 0w o s
632 false 755 towhes 221 towhes 10 13 01 o A
632 false 3159  LowRes 2759  towRes 10 10 010 . A
63 false 753 towkes 281 towhes 10 10 01 om A TZAINSYL
632 false 2919 LowRes 2639 LowRes 10 s 010 010 A ZHININB3Y
632 false 755 Lowhes 1051 towRes 10 » o1 aw A ITOAINBYL
632 false 359 LowRes 209 towhes 0 2 0wl 0w A TOADNBYY
6 fase 219 Lowkes 1599 LowRes 0 2 o1 0w A TOAINBYL
632 false 2607 LowRes 1601 Lowhes 10 10 010 o A TOADNBYL
6a)  fatse 2059 LowRes 2610 Lowhes 10 s 010 0. 8 FYIRBYL
641 false 2640 LowRes 1601 towRes 10 15 010 0.0 L] rI2RDY
641 false 2610 LowRes 262 towhes 10 s 010 0w 8 FUIRSYL
641 false 2599 lowRes 2019 lowRes 0 15 010 010 ~ T A L] rIZRDY
6a1 false 3059 LowRes 100 towhes 10 13 010 o a 5 FUIRZYT
643 false 2899  LowRes 2430 LowRes 10 s 010 010 s L] FUIRSY
61 false M0 towtes 1980 towhes 10 13 010 0w as 8 FUIASYL
717 false 2149 LowRes $81  towRes 0 10 010 0.0 oo < P
707 talse 249 Lowkes 02 towhes 10 s o1 o a <
717 false 2000  LowRes 1221 lowRes 10 s 0.10 010 a2 <
717 false 2000 Lowkes 540 towRes 0 2 o1 0w @ (3
717 false 2020  LowRes 1221 towRes 10 s 010 030 o <
717 tahe 2020 LowRes 1060 towRes 10 13 01w 0w Qs <
741 false 2169 LowRes 1510 towRes 10 5 010 030 oo <
741 fabse 1810 LowRes 1450 towRes 10 15 010 030 ai <
741 false 2189 LowRes 1531 towRes 10 s 010 0.30 a <
741 false 1830 lowRes 1470 LowRes 10 13 010 010 a <
741 false 1810 LowRes 1090 lowRes 10 » 010 010 o <
741 false Lowies 1090 LowRes 10 0 010 010 as <
Yo b Vree  tmmon vn i o mwm e 2 -
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Develop MassHunter Methods
Easy interface to MassHunter Method Development Tools

AFERECEE M
Wome | imet  sagelaodt fomdar s  Reiew  View  Oereloper
- R o Stondord_CH___ Normal . 3 x oY
o » .z oA T s : G e ovte fomat
obosrd font Abgrnent Normbee . con cdtng
- = . ., .
= ) 3 F 6 H | ] 3 M N P Qa C q u I S I I O n e 0
1 Master MRM Table
2 ind name Retention Time | ISTD? |Precursor ion |MS1 resolution |Product ion |MS2 lution _|Dwell |Collision ent Left RT Delta RT Delta [RT Window _|Rel. - - =
3 62737 Dichlorvos 4.002491583 false 109 LowRes 79 LowRes 10 B 01 01 01 1 Save MRM Table VI a M H CO m O u n d L I St ASS I Stant C L A
4 62737 Dichlorvos 4.002491583 false 184.9 LowRes 93 LowRes 10 10 o1 01 0.1 0.457692308
5 7786:347  Mevinphos 4.844 folse 127 LowRes 109 LowRes 10 10 o1 01 01 1 Manage MRM Tables
6 7786347  Mevinphos 4.844 false 127 LowRes 95 LowRes 10 15 01 01 01 0385714286
7 55283686  Ethalfluralin 6.317643893 false 275.9 LowRes 2021 LowRes 10 15 01 01 01 1 o
8 55283686 Ethalfluralin 6.317643893 false 315.9 LowRes 275.9 LowRes 10 10 01 01 0.1 053083
9 1582008 Trifluralin 6.43037533 false 305.9 LowRes 264 LowRes 10 s 01 01 01 1
10 1582098 Trifluralin 6.43037533 false 264 Lowes 160.1 LowRes 10 B 504504595 Create Quant Method
111912249 Avazine 7.168 false 2149 LowRes SR Lowke 10 0.1 1
12 1912249 Aazine 7.168 false 2149 LowRes | Exportfor CLA Optimizer 0.1 0.657534247
13 58-89-9 BHC-gamma (Lindane, g 7.410931839 false 216.9 LowRes 0.1 1 Home
14 58699 BHCgamma (Lindane,ge  7.410931839 false 181 LowRes Export the cument MAM Master Table to a CSV i for import 0.1 0952380952
15 5508130 Chlorpyrifos-methyl 8528 false 124.9 LowRes into the CLA Optimizer? 01 1
16 5598130 Chlorpyrifos-methy! 8528 false 124.9 LowRes o1 onfZ@ oo . : o -
17 76448 Heptachlor 8.769848226 false 271.7 LowRes 01 h el L
18 76448 Heptachior 8.769848226 false 273.7 Lowkes Yes No 0.1 063 e
19 121755 Malathion 9.227719109 false 1269 LowRes . . 01 ’ 1 osAN = » Standard_CH... Normal Bad 5= & g 2
20 121755 Malathion 9.227719109 false 172.9 LowRes 99 LowRes 10 15 01 01 01 04 a — ] I o y g T e ] @
212921882 Chlorpyrifos 9.493231875 false 196.9 LowRes 169 LowRes 10 15 01 01 01 4 il - ; S
22 2921882 Chlorpyrifos 9.493231875 false 198.9 LowRes 171 LowRes 10 15 01 01 0.1 095f  Cbosd d fout Mgt tumber Stfes cells dtng
23 72559 DDE-p, 11.431 false 2461 Lowkes 1762 Lowkes 10 30 01 01 01 €1 -
24 72559 DDE-pg' 11.431 false 315.8 LowRes 246 LowRes 10 15 o1 01 01 06f 1| ¢ ) E F G " T L " N ° » Q
25 60571 Dieldrin 11.58695951 folse 277 Lowhes 241 LowRes 10 5 01 01 01 A Master MRM Table
26 60571 Dieldrin 11.58695951 false 262.9 LowRes 193 LowRes 10 35 01 01 01
27 51235042 Hexatinone 13.355 false 171 LowRes 711 LowRes 10 10 01 01 01 2 o e e | 0T Ve T o D oMo R
28 51235042 Hexatinone 13355 false 171 LowRes 85.1 LowRes 10 10 01 01 0.1] 04e{SSH6273-7 _ |Dichlorvos 4002491533 fahe d00jLowftes 79 Lowhss 10 S o4 o o1 3 S MOMITROR)
29 2312358 Propargite 13.579 false 5 [P o7 s 5 % ot o o 4 62737 Dichlorvos 4.002491583 false 184.9 LowRes 93 LowRes 10 10 01 01 01 0457692308
30 2312358 Propargite 13.579 false 149.9 LowRes 135.1 Lowes 10 s 01 01 0.1 027 B7780:347 | Mevinghos 2544 jakse 127 LowRas 109iLowhes 10 10 o1 0.4 a1 3 Manage MRM Tables
B s Lascochon TR i o s s i o s 5 5 = 6 7786347  Mevinphos 4,844 folse 127 LowRes 95 LowRes 10 15 01 01 0.1 0.385714286
. EE e PO TS e P o = i I 01 oas| 7 55283686 Ethalfluralin 6.317643893 false 275.9 LowRes 202.1 LowRes 10 15 01 01 01 Y
M i e Bl b YA FRR S 3 e o1 rn a3 8 55283686 Ethalfluralin 6.317643893 false. 3159 LowRes 275.9 LowRes 10 10 01 01 0.1 0530434783
34 2385855 Mirex 14.631 false 273.8 LowRes 238.8 LowRes 10 15 01 01 0.1/ 0,63|233{1582:09-8  Trifluralin 643037533 falss 2059 Lowites 2b4jLownes 10 g 01 o ) 1
.. TR s eineic e Solios oial S o 5 = 51 i 10 1582-098  Trifluralin 6.43037533 false 264 LowRes 160.1 LowRes 10 15 01 01 0.1 0.59459459;
‘ [ 11 1912249 Atrazine 7.168 false 2149 LowRes Re: 10 01 =
Inportig conpound: 20 12 1912249 Atrazine 7.168 false 2149 LowRes 0.657534247
13 58689.9  BHC-gamma (Lindane,ge  7.410931839 false 2169 LowRes 1 Home
14 58899 BHC-gamma (lindane,ge  7.410931839 false 181 Lowes | @) Ceate QQQ Qunt ethod romth curent MR Maser 0.952380952
15 5598130 Chlorpyrifos-methyl 8.528 false 1249 LowRes Tobi 1
16 5598130 Chlorpyrifos-methyl 8.528 false 124.9 LowRes 0.714285714
17 76438 Heptachlor 8.769848226 false 2717 LowRes 1
18 76448 Heptachlor 8769848226 false 273.7 LowRes Yes 0.637254902
19 121755 Malathion 9.227719109 false 1269 LowRes 1
20 121755 Malathion 9.227719109 false 172.9 LowRes 99 LowRes 10 0.43697479
21 2921-88:2  Chlorpyrifos 9.493231875 false 196.9 LowRes 169 LowRes 10 1
- - 22 2021882 Chlorpyifos 9.493231875 false 198.9 LowRes 171 LowRes 10 15 01 01 01 0.956175299
23 72559 DDEpp' 11.431 false 2461 LowRes 176.2 LowRes 10 30 01 01 01 1
uantitation Metho b T T o
25 60571 Dieldrin 1158695951 false 277 LowRes 241 LowRes 10 s 01 01 01
. 26 60-57-1  Dieldrin 1158695951 false 2629 LowRes 193 LowRes 10 3 01 01 01 1
th M R M d t b 27 51235042 Hexarinone 13.355 folse 171 LowRes 711 LowRes 10 10 01 01 01 1
VI a e a a aS e 28 51235.042 Hexazinone 13.355 false 171 LowRes 85.1 LowRes 10 10 01 01 0.1 0460606061
29 2312-358  Propargite 13.579 false 135 LowRes 107.1 LowRes 10 10 01 01 01 1
30 2312-358  Propargite 13.579 false 149.9 LowRes 135.1 LowRes 10 s 01 01 01 0273809524
31 21609-90-5 Leptophos 14.55095856 false 171 LowRes 72.1 LowRes 10 15 01 01 01 1
32 21609-905 Leptophos 1455095856 false 154.9 LowRes 72.1 LowRes 10 15 01 01 01 0.455645161
33 2385855 Mirex 14,631 false 2718 LowRes 2368 LowRes 10 15 01 01 01
34 2385855  Mirex 14.631 false 273.8 LowRes 238.8 LowRes 10 15 01 01 01 0632011392
3 00168889 Fenarimol 14.8448856 false 219 LowRes 107.1 LowRes 10 10 01 01 01 1
2 L6680 §) soo% () 9]
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Column Backflush

Eliminates less volatile matrix components from the GC
column by reversing the column flow at a pressure junction

point:
|

Flow Flow
— —_—

Inlet —> H_H_HM_) MS

Flow Flow

Inlet €— —> MS

Agilent Technologies




IR RN GRS e BT, RN
Column Backflush - Benefits

« Elimination of long “baked out” at a high temperature to remove less
volatile, late eluting matrix components

* Reduced analysis time

* Increased column life time

* Prevention of the MS source contamination N 51
. It took anfadditional 33 min
» Less frequent MS source maintenance and heating the column to 320 °C
to remove these high boilers
_A
B

MMUUUUULJLA

Run stopped at 42 min and
backflushed at 280 °C for 7 mins

Blank run after backflushing

f

showing the column was clean

Purged Ultimate Union 5 10 15 20 25 30 35 40 45 50 55 60 65 70 min

C.-K. Meng, Agilent Application Brief 5989-6018EN
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Column Backflush - Benefits

Without backtlush With backflush
Abundance
Abundance 4.6+07
4.6e+07 Lett 4.26+07 Lettuce
4.2e+07 ettuce 3 Bet+07
38er07 3.4¢+07
3 4e+07 07
3e+07 B 2.66+07
;.gagg 2 26+07
1'8::07 A | Ret+07
1.4e+07 14er07
1e+07 let07
6000000 6000000
2000000 : . . : : : : : : 2000000 , . . :
Time 400 600 800 1000 1200 1400 1600 1800 2000 Time[) 400 600 800 1000 1200 1400 1600 1800 2000
Abundance Abundance
3 7e+07
Te+07
6.50+07 1 6.5¢+07 Pepper
6e+07 1 Pepper 66+07
5 8e+07 3 5.5e+07
5407 3 Set+07
4.5e+07 B 4.5e+07
4e+0T 4e+07
3.5e+07 | 35e+07
3et07 A 3e+07
2.5e+07 § 2.5e+07
Zet07 3 26+07
1-159+g; E 1.5e+07
e07 | 1e+07
5000000 , I fL. o , : , , , 5000000 Rty L Lu,m L
Time 400 600 800 1000 1200 1400 1600 1800 20.00 Time  4pp 600 800 1000 12.00 14.00 1600 18.00 20.00

M. Mezcua, M.A. Martinez-Uroz, P.L. Wylie, A.R. Fernandez-Alba,
J. AOAC Int. 92 (2009) 1790-1806.

: - Agilent Technologies
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Column Backflushing - Benefits

Overlays of GC-MS/MS chromatograms for selected analytes (at 50 ng/g )
obtained within a 2.5-day sequence of 125 dietary supplement sample injections

Dichlorvos Malathion Ethion Phosalone Deltamethrin
m/z 185>93 m/z 173>99 m/z 231>129 m/z 367>182 m/z 253>174
x103 x10 3 x10 3 x10 2 x10 2
Ginsen N 3 N 4
g 35 35 3.
3- 254 31 o 25
Root 2 N
2 i 2 ’
POWder 15 \ ' 154 3 157
1 \ " 1 2 1-
05 ‘\ 0.5 0.5 1- 05- ;
0- - 0 0- ot
4 405 41 als a2 09 10 101 102 103 104 132 133 134 135 136 153 154 185 156 157 181 182 183 184 185 186
Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min)
x10 3 x103 x103 x10 2 x10 2
35 ,
25-] 3.5 8- 4
Saw 3! N .
2]
25- 25 6- 3]
Palmetto N 5. .
! 2]
B 15- 15 4- 2-
erry 1- 3 15-
1 1- . 1-
05-
Powder 1 os- J \J\
0- [ — 0 0- 0 . —
4 405 41 415 42 99 10 10.1 102 10.3 10.4 132 133 134 135 136 153 154 155 156 157 181 182 18.3 184 185 186
Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min)
x10 3 x103 x10 2 x10 2
5- 3 , 1 45
. 7 4-
Scutellaria  + 6
2 5- 34
3]
Powdered o .
2- 3] -
1 15-
Extract . ‘ 2 i
05 1- 05-
0 - — 0- 0-|
4 405 41 415 42 99 10 101 102 103 104 132 133 134 135 136 153 154 155 156 157 181 182 183 184 185 186
Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min)

K. Mastovska and P.L. Wylie,
J. Chromatogr. A 1265 (2012) 155-164
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Retention Time Locking (RTL)

Improve Confidence with Retention Time Locking

* MRM Spectrum Unchanged

» Troubleshooting 4.296 min. Initial run
- Repeatability lifi +72ps
- Run-to-run 0

- Operator-to-operator ~ 4.064 min. Trim 1 meter
- Instrument-to-instrument % “ 4.72 psi

4.297 min.
@‘7

Relock
4.42 psi

Agilent Technologies
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Importance of MRM Transitions

Malathion Identification
Malathion 10ppb standard MRM

+ MRM (126.9 -> 99.0) 74-10ppb.D + MRM (172.9 -> 99.0) 74-10ppb.D Smooth + MRM (157.8 -> 125.0) 74-10ppb.D Smooth
£ x10 3] 9.785 min. £ x10 3] 9.78%/min. £ x10 3 9.784 min.
3 | | 3 18- 3 2 1.4 |
S 284 ; S S
—
Q0 126.9—99.0 Q1 172.9—99.0 Q2 157.8—125.0
.
1.8 1.2 "
1.6 -, 0.8
1.4
1.2 0.8 0.64
1 |
0.6
0.8 0.44
0.6 0.4
0.4 0.2
02 0.2
0 0 04— -
-0.2 '
T T T - T T T T T - T T T T T - T T T
9.4 9.6 9.8 10 10.2 9.4 9.6 9.8 10 10.2 9.4 9.6 9.8 10 10.2
Acquisition Time (min) Acquisition Time (min) Acquisition Time (min)

+ MRM (126.9 -> 99.0) 0812-10-1.D Smooth + MRM (172.8 -> 99.0) 0812-10-1.D  Smooth + MRM (157.8 -> 125.0) 0812-10-1.D
£ x10 8 9.774 min. £ x107 9.779 min. 2 x10 3 9780 min.
E 3 5 24
3 61 K 3 3
Q0 126.9—99.0 Q1 172.9—99.0 | Q2 157.8—125.0
4.5 2.254 1.44
4 21
1.75 1.2
3.5 ‘
3 1.54 14
1 1.254 |
25 1 0.8
0.6
24 0.751
1.5 054 0.4
14 0.25 0.2+
0.54 : 0 ! 04
Oi T T ll T T -0‘25_ T T :l T T 70‘27\ T T :I T T
9.4 9.6 9.8 10 10.2 9.4 9.6 9.8 10 10.2 9.4 9.6 9.8 10 10.2
Acquisition Time (min) Acquisition Time (min) Acquisition Time (min}
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Why are MRM Transitions Important?

Endosulfan Sulfate (?) in Tea Extract — Two (2) Transitions

Compounds at a Glance ‘._”Q]m
¢ File Edit Wiew Layout Help

O3S B e v | = | Panesilx1 - &
Organic [Endosulfan sulfate]

w02d2rta s 23rn
2942738 > 230.9 Aatio=6E.9
3.64387.0 > 253.0 Ratio=7.3

3.74357.0 Z17.0 Ratin=25
3.6

3.5
344
3.3
iEt Tea A s - Demonstrates the value of
R £ 254 multiple optimized

S @i el 271 transitions in the MRM

« lon Ratio within 80-120% | _J || 25 1 Database.

- 2.4
confidence band 23] - Not just to avoid matrix

2.2
«  CONFIRMED! 21 interferences but also for

1] | / additional confirmation!
o] |
15

014 F) '|‘
: ; VA SN
13 131 132 133 134 135 136

1 Samples (9 tatal) | 1 Compounds (178 total) .:

P&EP 3.0 Overview
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GC/MS/MS Pesticide Analyzer

Value Overview

of a splitter

Powerful MRM MultiMode Inlet Includes New
Database (MMI) Analytical Methods

* The most  Large volume injection « Expands analysis options:
Comprehensive and helps optimize LOD - Constant Pressure
Flexible MRM database! performance methods: #411 & #415

« New User Interface that * Opt 114 Ul S/SL for « Constant Flow methods:
streamlines the creation customers that do not #412 & #414
of custom MRM require for optimal LOD
acquisition and quant performance
methods.

'-- - .|'
s

%% Agilent Technologies

Accurately confirm target pesticides while reducing the time required from start-up to results

Initial run 4.72 ps?

Trim 1 meter 4.72 psi

Relock 4.42 psi

Auto RTL for
CFT BF Methods

» Auto RTL for CF and CP BF
method

* Facilitates relocking
methods

P&EP 3.0 Overview
May 2014
28



Agilent GC/MS/MS Pesticide Analyzer

Confident |dentification of Pesticide Residues

a A ™
Compliance
Confidence
Consistency

Profitability

4.3 Agilent Technologies



Questions...
Thank you for your attention

www.agilent.com

Access Agilent

Facebook @Aaqilent.Tech

Twitter B @Agilent
LinkedIn m
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