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The Agilent LC/MS portfolio

What's in my sample?

Qualitative Quantitative

How much is in my sample?

6500 QTOF Series
Sensitive, Accurate-Mass MS and MS/MS

Analyses
Superior data quality and advanced analytical
capabilities for profiling, identifying,
characterizing, and quantifying low molecular-
weight compounds and biomolecules with
confidence.

6400 Triple Quadrupole Series
High sensitivity MS/MS system

for targeted quantitative analysis
in environmental measurements

5 6100 Series Single Quad
= Easy to use high
selectivity MS system for
routine quantification and
use in QC/QA

6200 TOF Series

High throughput walk up accurate

mass system for compound =

screening and confirmation All Powered by: New 1200
Series LC and Rapid
Resolution System

PO Agilent Technologies




Agilent’s New 6540 Ultra High Definition QTOF
Research Performance in a Benchtop Format

* 40,000 Resolving Power

e <1 ppm MS <3 ppm MS/MS
Mass Accuracy

o 20 Spectra/s
 2pg-50:1 Reserpine S/N

5 Decades in Spectrum Dynamic
Range

» Excellent Linearity and Isotopic Fidelity

e Supports Standard ESI, Agilent Jet
Stream and HPLC-Chip

T s

Unsurpassed Analytical Capacity in a Benp
The result of RELENTLESS INNOVATION

Agilent Technologies




Enhanced lon Flight Tube and Mirror Technology

Stable, Sensitive, High Resolution 6540
 1ppm/C Expansion Coefficient for Inner UHD Q-
Flight Tube virtually eliminates calibration TOF

drift due to flight tube elongation.
« 27 Order Temporal Focusing lon Mirror 6530

uses high transmission Harp Grid for Q-TOR" -
maximum sensitivity
Octopole 2 = = [ —
|—|%l|—1E-_--_--_Ew = Petect
FIEII_J IonPﬂI—LLe

DC Quad
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lon Beam Compression (IBC)* Technology
Drives Higher Resolution

Active lon Beam Compression simultaneously maximizes ion
transmission and reduces beam divergence

Exit from collision cell

Into slicer and time-of-flight pulser region

Narrowed beam slits enables a
mass resolving power of 40K

|

Active lon Beam Compression is achieved with Agilent’s _
Axial lon Acceleration Technology applied to a tapered * Patent pending
lon guide design.

Agilent Technologies




LC/MS lon Sources

* \Widest choice of sources
from any manufacturer

— Dual electrospray (ESI)

— Agilent Jet Stream Thermal Focusing
Technology

— Dual nanospray
— APCI

— APPI

— CE-TOF

— PDF-MALDI

* Interchangeable between MS platforms

* Multimode Source
— ESI and APCI combined
in one source
— Simultaneous operation

« HPLC-Chip/MS

— Nanospray made ease
— Reproducible results
— Sample processing on chip

lonize Anything!

Agilent Technologies




g Superheated
nitrogen
sheath gas

*Agilent Jet Stream Technology

Agilent Technologies




Agilent Jet Stream lon Generation
Gas Dynamics View

Enhanced efficiency nebulizer

Nozzle voltage \

The super-heated sheath gas collimates the
nebulizer spray and creates a dramatically
“brighter source”

N

Resistive sampling
capillary

Patent Pending

Agilent Technologies



Agilent Jet Stream: Thermal Gradient Focussing

100 minuTes
L Y
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Agilent Jet Stream lon Generation
Thermal Dynamics View

This plot is a simulation showing the thermal profile of Agilent Jet Stream Technology
LC fl‘ow

H Super-heated N,
sheath gas

Thermal focusing
produces the
most efficient
desolvation and
ion generation
possible!

Nebulizer N, gas
(near sonic
velocity)

Patent Pending

Agilent Technologies



How Does Agilent Jet Stream Work?

® Sample

Solvent
. REPLAY ©
® Drying Gas Step 8 of 8

® Jet Stream Gas

[
Signal Noise
.
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Agilent High Performance 1200 Series LC:
Best in Class “Front End” Systems for MS

Ly

— -

——

[l |

B ]

- —

Preparative LC  Standard LC Rapid Resolution Capillary & High Sensitivity

LC Nano LC HPLC-Chip/MS

Chose from the industry’s most comprehensive LC
portfolio to configure an integrated LC/MS system

Agilent Technologies




Agilent 1290 Infinity LC

- Infinite possibilities L
« WEW 1290 Infinity Binary Pump

with integrated degasser
v NEW 1290 Infinity Autosampler

« (NEW 1290 Infinity FlexCube
(extend the autosampler possibilites)

» (NEW 1280 Infinity TCC
» (veW 1280 Infinity Diode-Array Detector
¢+ (LEBW Chemstation Softwars Control
v (NEW MassHunter Software Control

' » [N@W Third party SW control
5 oW High pressure STM columns

» (LEW Diagnostics capabilities

Agilent Technologies



1290 Infinity — Compatible with any HPLC and UHPLC

bar

1200

1000

800

600

400

200

A new power range providing maximum performance,
flexibility, compatibility and investment protection

1290 Infinity

Agilent Technologies
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Pesticides application kits
Fast and easy through your toughest problems

*Reduce the costs of implementing new technologies
e|ncrease confidence in your first results
*Reduce the time to technical mastery

Agilent Technologies



Get started quickly

Aoptcaton ki

Columns, consumables & test mix

Application Note and Quick start guide
CD with method parameters

PCD and DMRM LCMS databases for fast screening

N /

* Contents may vary based upon the application. Ask your Account Manager about the details for your application of interest.

Agilent Technologies




Pesticide Workflow: Screen@, Confirm@ and Quantify@

Representative GC/MS (MMI) SIM/Scan Deconvolution

Sample — for known and unknown Final Report
= T —

q- fé S S e s s £ @
¥ I et :
l (+backflush)
QuEChERS . GC/QQQ MRM - for known targets e LC/QQQ MRM - for known targets e
Extraction 3

-
=i
1=
-t
LUl
mi

c
Q

-
= |

o
LL"

Exact Mass
; LC/QTOF or TOF Full Spectrum Database Search
— for unknown compounds e
Clean-up : == Another
L injection for @
L == 14 Molecular MS/MS
3 B e Formula Generation (QQQ or QTOF)
- Ew Ak

——— C16 H19 N3 P CI
C15H25 0P S CI
C18 H21 O P CI
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State-of-the-Art Technologies to Improve Pesticide
Screening with Agilent LC/MS

Jet Stream Technology

RRLC/UHPLC MassHunter SW

N PCD or DMRM
App. specific databases
consumables for 1600 (600) pesticid
compounds
Sample Prep.
QuEChERS

Agilent Technologies




SUMMARY

Agilent is a Mass Spec Company

- A complete portfolio of Analyzers and inlets
« Continuous Innovations

Agilent is a Chromatography
Company

« A complete portfolio of LC components
= Continuous Innovations

Agilent Solutions with Pesticide
Application Kits

» Customizable to meet YOUR needs
- Easyto use but POWERFUL

Agilent Technologies




Break for
Questions

For questions,

a) type onto the Q&A box at
any time during the
presentation.

b) Dial *1 on your phone and
wait for your name to be
announced.

[~ Send messages to moderator and co-moderators only

Send |

|Warning: Applet Windaow

Agilent Technologies

Pesticide Analysis with New Agilent
Jet Stream Technology
December 12, 2008




Agilent LC/MS Pesticide
Application Kits

Agilent Technologies



* et Agilent 1200SL LC

H =
=
SampliQ ) 5
Extraction and -‘
Dispersive SPE Kits

Agllent 6460 LC/QQQ

H!F

1m‘illlllIIIIIIII!IIIlIlIImu

Pesticide Application Kit with Dynamic MRM
Database for the

LC/MS/MS TRIPLE QUADRUPOLE

Agilent Technologies



Test Mix Positive lon Mode: Quick Start
Verification

x10 5
1.3+ 1
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Counts vs. Acquisition Time (min)
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Test Mix Negative lon Mode

x10 3

2.8
2.6
2.4

2.2+

1.8
1.6+
1.4+

1.2+

0.8+
0.6+
0.4+

0.2+
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10.F77 1

9.650
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Counts vs. Acquisition Time (min)
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Building a Dynamic MRM Acquisition Method

Load tabular MRM from Database

MRM transitions, fragmentor voltages,

Compound names, ISTD (optional) collision energies

Analyze medium level standard mixtures

}ﬁ

fixed dwell time for each MRM MHW Quantitative Data Analysis gets
transition using one time segment retention times

Create a Dynamic MRM method

}‘

Import the results generated in the

custom report into acquisition method Specify delta retention time window

Agilent Technologies




Agilent 600 Compound Dynamic MRM Database

Database Browser || a_.\_._.-
Database
Fites Compounds Search Compounds
[ Optimized Composnds [] Compourd Mame
[ Date Fiom | Ta [ Fomua
[ Group Name ] Methed
[7] Project Mame
] &how All Recards [] Showe recults surmmany
[] Polaiity
Compound Infomation
| Conpouird Manmne G Foimids Meminal Mass Wiaal Mumber Prejec! Name ?
=ELS 0 i Acetamipid | Insechicide | C10H1THA4C | 22207 { Vial1 | DefaultProect | g |
] Project Hame Method Polarity lan Souice Irtment ID [Cvate Diptmzed Flagged Flag D
= &1 B | DefaultProject | E-\MassHunter\Matho | Positive [ ESI i | I = | i
Precursor lan Fragmentor Abundance
= 4 i =] |
|| Productlon =~ ColizionEmergy Alwndance
s O s 15 {317 |
] 0 5 15 [ 152448 |
L] Compound Manne Group Faimniila Mominal Mass Vil Number Project Hame
g2l 0 Pencanszal Fungicide CIZHISCIENE | 28206 Vial 1 DefztProjact
w2y O (Qunowlen i Fugcide | CISHBCFNO | 307 B 5RO 1. L. ... S0
@l 2 [  §Paathionmehyl | Insecticide CEHIONOSPS | 283 Viall DefsulProect
T & O Indomacarks Insschcides CZ2HITCIFIN3D | 527.07 Wial 1 Do FendtProgact
IO ] e Fungicide CI2H1TIHO2 201,08 Wial1 DefaudiProgct
& f £l Dodemoph Fungicide LC18HEEH0 28127 Wial 1 DerfaudtFrogact =
— L Lad - 1 L LA ik L o lic la o P
Current Database :  D-\MassHunter\Databases\MassHunler_Pesticide_DynamicMRM_Database | Retesh [ sae Caricel




Dynamic MRM Acquisition Parameters —
Customized Methods from Database

Sample | Propaes | hALS-SL | BinPurpSL | Comw3L | MS 0QQ |

- Tune file  Siop tme
| atunes ture. xrl f* Mo limitis Pump
e
lon soumce — — T filtering
ESl - ¥ Peskwidh [004 min
- Time segments - :
B 3 . ScanType | Polany  DivValve DehaIMV/ Stored
»[1] 0|Oynamic MRM [Negative [ToMs 00| W
[« |+

Acquisition | Source | Chiomatogram | inszumert | Ciagnostics
[~ Scan secments

Compound Name | 1STD?| P50 |psy Res| PPt | M52 Res | Fragmentor Eﬁ;"‘ H"[";;]'"’ e
» | Bentazan " 2391 [Jnit 122 | Ui &0 x| 7w 1
| (2457 r 252.9] Jnit 194.8]Ura % S 1
| Sivise I 265.9| Jnit 194.9|Urit @ 5| a3 1
Acifluorfen [ 360{ Init 59| Lk i 5 10,115 1
Dinoseb r 2391 [Jnit 207 |Ura 154 21| 2= 1
Hesaflumuon " 453 Jrit 433.9|Urit 102 5| 1.4z 1
i~ Dynamec MR M Parameters

p—————

Paste frem Chpboard
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Dynamic MRM at the 10 pg level for 100 pesticides
1 min AR.T.- based acquisition window for each MRM transition

+ESI MRM Frag=120.0V CID&10.0 (414.1000 -> 183.0000) PS-G12_DMRM-CCT_LM1103080 d

+ESI MBM Frag=120.0v CID&20.0 [414 1000 - 157.0000) PS-G12_DMRM-CCT_LM1103080 4

+ESI MRM Frag=120.0V CID@20.0 (213.1000 - 140.0000) PS-G12_DMRM-CCT_LM1103080 d

A

+ES| MRM Frag=120.0v CID@20.0 (213.1000 -> 72.0000) PS-G12_DMRM-CCT_LM1103080.d

5
583

+E5I MRM Frag=120.0v CID&15.0 (216.1000 -> 174.0000) PS-G12_DMRM-CCT_LM1103080 d

+ESI MRM Frag=120.0v CID&20.0 (216.1000 -> 132.0000) PS-G12_DMRM-CCT_LM1103080 d

Vi

+ESI MRM Frag=20.0v CID@&10.0 (202.1000 -= 117.0000) P5-G12_DMRM-CCT_LM1103020 4

&

+ESI MRM Frag=20.0v CID@5.0 (202.1000 -> 145.0000) PS-G12_DMRM-CCT_LM1102080 4
EERL

+ES| MRM Frag=120.0v CID&15.0 (236.1000 -> 143.0000) P5-G12_DMRM-CCT_LM1103080 d

R ABS

+ESI MRM Frag=120.0v CID@&20.0 (236.1000 -> &7.0000) P5-G12_DMRM-CCT_LM1103080 d

5778
5.971

51 52 53 G54 55 56 57 58 53 & 61 62
Counts vs. Acquisition Time (min)

6.3

+ES| MRM Frag=120.0v CID&15.0 (358.0000 -> 167.0000) PS-G12_DMRM-CCT_LM1103080 4

n

+ESI MRM Frag=120.0v CID@15.0 (358.0000 -> 141.0000) PS-G12_DMRM-CCT_LM1103080 4

5
6.085

+ES| MRM Frag=80.0v CID@5.0 (226.1000 -> 164.0000) PS-G12_DMRM-CCT_LM1103080 4

N

+ES| MRM Frag=80.0v CID@&5.0 (226.1000 -» 107.0000) PS-G12_DMRM-CCT_LM1103080 d

5815
£.148

+ES| MRM Frag=120.0v CID&20.0 (233.0000 -> 160.0000) PS-G12_DMRM-CCT_LM1103080 4

6
5736 £.444

+ESI MRM Frag=120.0v CID&20.0 (233.0000 -> 72.0000) P5-G12_DMRM-CCT_LM1103080.d

6076
6.263

+ESI MRM Frag=120.0v CID@30.0 (226.1000 -> 102.0000) PS-G12_DMRM-CCT_LM1103080 4

)
6.504

+ES| MRM Frag=120.0V CID@40.0 (226.1000 -= 93.0000) P5-G12_DMRM-CCT_LM1103080 4

W]

+ES| MRM Frag=120.0v CID@&15.0 (287.1000 -> 123.0000) P5-G12_DMRM-CCT_LM1103080.d

i

+ESI MRM Frag=120.0v CID&20.0 (287.1000 -> 72.0000) P5-G12_DMRM-CCT_LM1103080.d

55 56 57 58 53 & 61 62 63 64 65 66
Counts vs. Acguisition Time (min)
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Dynamic MRM 11 Compounds (22 MRMs) eluting in about 1
min window

Compound Name Precursor IOn Product Ion Retent'on Tlme x103 +ESI MRM Frag=120.0v CID@&20.0 (287.1000 -> 72.0000) P5-G12_DMRM-CCT_LM110308 d
1.954

15
Cinosulfuron 414.1 5.579 ‘15::
Cinosulfuron (Q) 414.1 157 5.579 1754
Chlorotoluron 213.1 72 5.642 ]
Chlorotoluron (Q) 213.1 140 5.642 1_152: |
Atrazine 216.1 174 5.682 o I
Atrazine (Q) 216.1 132 5.682 1 |
Carbaryl 202.1 145 5.736 N |
Carbaryl (Q) 202.1 117 5.734 121
Carboxin 236.1 143 5.836 ]
Carboxin (Q) 236.1 87 5.836 1
Chlorsulfuron 358.0 167 5.896 o
Chlorsulfuron (Q) 358.0 141 5.896 o
Ethiofencarb 226.1 107 5.937 0751
Ethiofencarb (Q) 226.1 164 5.936 e
Dodemorph 282.3 116 6.073 ey
Dodemorph (Q) 282.3 98 6.074 el
Diuron 233.0 72 6.101 ]
Diuron (Q) 233.0 160 6.101 o
Cyprodinil 226.1 108 6.245 02
Cyprodinil (Q) 226.1 93 6.246 o]
Difenoxurone 287.1 123 6.509 ]

leenoxurone (Q) 2871 72 6509 bbb b6 bed b7 5/6 5B 585 E.QQ.Efwémgﬂgmoﬁjnm%}iian 6256 63 635 64 646 65 655 66




Typical results: 10 pg Atrazine on-column using Dynamic MRM
6460A QQQ with Jet Stream Technology

*Avg. Signal Height: 15,650
*Avg. Signal Area: 50,966
*RSD: 3.2 %

sEstimated LOQ: 100 fg or less

*6-7 data points above FWHM
3 sec FWHM, 6 sec @10% valley

«20 data points baseline-to-
baseline

«104
1.6+

15-
141
13-
12-
114

14
0.9-
0.8
0.7
0.6
0.5
0.4
0.3
0.2-
0.1

+ESl MEM Frag=120.0% (216.1000 -> 174.0000) P5-G12_DMRM-CCT_LM110..

<«—— 3 sec FWHM

<—— 10% valley

56 562 564 566 568 57 572 574 576 578
Counts vs. Acguisition Time (min)
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Pesticides LC/MS method

1200 LC parameters

Column Eclipse Plus-C18, 2.1 x 100mm, 1.8 pm
Column temperature 35°C
Injection volume 5.0 uL
Autosampler temp 6°C
Needle wash flushport (MeOH:H20 75:25), 5 secs
Mobile phase A = 0.01% formic acid in water

B =5 mM ammonium formate 0.01% formic acid in 95:5 acetonitrile:water
Flow rate 0.3 mL/min
Gradient 0 min 6% B =

15 min 95% B =t o
Stop time 20 min 6% B = =
Post time 1 min H §

Jet stream conditions E__:

Drying gas temperature 275°C \_m ! i
Drying gas flow (nitrogen) 6 L/min '
Nebulizer gas pressure (nitrogen) 35 psig
Capillary voltage 4000 V
Sheath gas temperature 325°C
Sheath gas flow 12 L/min
Nozzle voltage Off

6460A QQQ settings

MS1 and MS2 resolution Unit

Time Filtering peak width = 0.03 min
Dynamic MRM transitions up to 4000

Constant cycle time 373 ms

Delta EMV 400 V

Agilent Technologies




Dynamic MRM of 300 Pesticides two Transitions

Each

x10 6
1.354|4

1.34
1.25
1.2
1,15
1.1
1.05-1
1]
0.95-
0.9
0.851
0.8
0.75-
0.7
0.65-
0.6
0.55-
0.5
0.451
0.4
0.35-
0.3
0.251
0.2
0.151
0.1
0.05-

5.2

5.0

9.1

10.2

105 |

10.9

1.7 |

12.4

12.1\‘

13.0

ln Il N'.

16.1

19.0

n
‘\

L |
J N 10 B s 187}1\ 19.7

H' ‘ '

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12 125 13 135 14 145 15 155 16 165 17 175 18 185 19 195
Counts vs. Acquisition Time (min)

Run with 1200-SL LC 2.1 x 100 C18 Eclipse PLUS 1.8 u

Agilent Technologies



Pesticide Mix run with Agilent 1290 Infinity 1200
Bar LC: Benefit of HHGHER PEAK CAPACITY

x10 5

1 1
1.6

1.5+
1.4
1.3+
1.2 ‘\
1.1+ \

14
0.9
0.8 ‘
0.7+ |

|

0.6+

0.5+

0.4+

0.3+
0.2

0.1

4k ||
1 ‘“ \ “ il “ ’ | ', \‘ ‘ I | \‘
| A ‘M “ i ‘,’4‘ | "“{ J~| “_,J l\ s

9 10 11 12 13 14 15 16
Counts vs. Acquisition Time (min)

1 2 3 4 5

LC 2.1 x 150 C18 Eclipse PLUS HD 1.8 u, 0.6 mL/min, 800 bar

Agilent Technologies




Break for
Questions

For questions,

a) type onto the Q&A box at
any time during the
presentation.

b) Dial *1 on your phone and
wait for your name to be
announced.

[~ Send messages to moderator and co-moderators only

Send |

|Warning: Applet Windaow

Agilent Technologies

Pesticide Analysis with New Agilent
Jet Stream Technology
December 12, 2008




6230 TOF

6530 QTOF
6540 QTOF

Pesticide Application Kit with Accurate Mass
Retention Time Personal Compound Database
for the

LC/MS TOF AND QTOF

Agilent Technologies




Complex Pepper Extract: How do you Identify Pesticides
in this Full Spectrum Accurate Mass Chromatogram?

|

Agilent Technologies



Answer: Automated Exact Mass Database Search

@ Compound List

Mame RT RT (DE]  RT Diff [DB] Mazs Mazz [DB) Dt [DB, ppm]  Score [0 % Hitz [DB] | lons Height
Dipherylamine |  £.843 E.84 -0.003 169.0893 169.0892 .62 959.8

A4735
14783
230596 |
114590
54376
L
103038
193455
20559
A5 24
490117
E3E08
5508
31757
37673
92655
49975
72940

1
Atrazineg| 5476 5.474 -0.002 215.034 215.0335 -1.09 99.65 1
Thiabendazale| 2534 2235 0.004 201.0362 20710367 -0.E1 3364 1
Carbofuran| 5142 514 -0.002 221.1055 221.1052 122 99.56 1
b rron 4.65 4.655 0.005 198.0562 138.056 -1.25 93.03 1
Azoxpstrobin - 6463 6,461 -0.002 4031175 4031165 -1.64 38.76 1
Carbendazim| 2286 2,337 0.011 131.0636 191.0695 0.4 37.73 4
Prochloraz|  6.295 E.283 -0.00& 375.0313 375.0308 -2.3¢ 9582 1
Imazapyr| 3.273 3.232 0.013 26111113 2611113 <195 9563 1
Methomyl [ 2.848 2.865 0.017 162.0465 162.0463 -1.15 34.09 2
1

1

1

1

3

2

1

]

Imazallf  4.603 4.586 0.017 236.0483 296.04583 -1.86 43.53

Propamocarb | 0.567 188.1525 188.1525 0.05 50
Dimetan| 1.238 211.1208 211.1208 0 50
Aldicarb-oxime| 2128 133.0561 132.0561 0.09 50
227yl methplearb.. | 2522 173.0346 173.0346 014 a0
[ClA0858| 3.685 132.0833 132.0899 -0.07 50
Sulfertrazone| 5345 3859313 285.93119 -0.03 50
Arecoline [ 0733 155.0347 155.0346 -0.23

LR e I I S T R L Y N N Y I Y (R I B e R R

But how do you get from the previous slide to here?

‘s~ Agilent Technologies




The Pesticide Personal Compound Database: 1600
Pesticides and Related compounds

% MassHunter Personal Compound Database - C:\MassHunter\databases\Pesticides.mtl \:HEX

i File Edit View Database Links Help
: b Find Compounds =& |1 & | @

Single Search | Batch Search " Batch Surrmary || Edit Compounds |

Mass Moleculs; | Stuchure | wOL Tth|
] O MeHr ® Newdl O M s [ ] -

Mazs tolerance: & ppm ) mDa )\

Retention time oHE

| AT ke i "\
(] Require N/ N_(‘/\CI-B
Hz2C

Fadical ion search mode

Farmnula: | | Include neutrals
Motes:
Marme: |.~'—\trazine | [ Inchude anions
Mates: | | [ Inchude cations
Single Search Results: 11 hits
M armne Farmula Mazs RT [min] Cas
Hydrosyatrazine CaH18M50 197.127EE 2163-68-0
b | Ahazine CBHT4CIMG 215.09377 5475 1912-24.9
Atrazing-D5 CBHEDECIMNG 22012516
Atrazine-2-ethylamino C10H20ME 22417494 303601941
3 | |

. Agilent Technologies




Run a Set or Sets of Pesticide Standards: Process
with Masshunter’s Molecular Feature Extractor (MFE)

x10 6

| 7.656
1.6-
1.5
1.4
1.3+
1.2
1.1

14

5.469
0.9+

0.8- 4.581
0.7
0.6
0% 6.463
0.4 2593 6.118

0.3 3.295

i 6.291
: 2.858 -
02 2.394 & | N
I :
l u
v I )5 575 6834 046
0 _ _ J ) \ “L /LK
ellin A (
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Run “Find Compounds” and Resolve Conflicts

% MassHunter Personal Compound Database - C:\MassHunter\databases\Pesticides. mtl

P File EBEdit Wiew Database Links Help

! B Find Compounds &« | 1 5 | @

| Single Search I Batch Search | Batch Surmmary u Edit Compounds |

Mazzes b azs AT Hit: = | 2 Mazzes Malecule: | Stucture | MOL Text|
File . 2251553 3773 sl O Ml @ Newnd O MHL ca
193.1105 5729 4 Mass tolerance: ® ppm O mDa .
179.0946 2522 3 v
187 0632 2094 2 Retention times Radical ion search mode &H'/J\N
151 0631 4948 3 3 Ignare Include neutrals e
151.0641 2538 2 (& Optional [ Include anions
23513 .23 2 ) Required [ Inchude cations Nat
254,152 5807 2 nies:
RT tolerance: miry
269,117 E.865 2
151 0634 3 R85 2|
Batch Search Results: 2 hits for Mass: RT:
Best Mame Farmula Mazs Del[ta = RT [mir] Delta BT Cas
ppm]
[ Ferimzane(E | C15H18M4 254 15315 452 A9265-64-7
¥ Ferimzane() C15H18M4 25415115 452 292659-64-7

Agilent Technologies




Paste or Import Masslist from MassHunter Qual
MFE Results

i3 MassHunter Personal Compound Database - C:\MassHunter\databases\P... \:E\E\

© Rile  Edit Wiew [Database Links Help
: B Find Compounds =&+ | 1 5 | @
| Single Search | Batch Search | B atch Summary " E dit Compaunds |
Maszes M ass AT Hits N tazzes Molecule: | Structure | pOL Text
Rt 7.018 B O MA@ Neunal O [MH] F
4031176 B.46 2 Mass tolerance: ® ppm ) mbDa 5
162.04E2 2066 2
191 0695 2 996 1 R etention times F adical ion zearch mode
173.0467 2995 1 ) lgnore Include neutrals e
2611117 3292 1 (=) Optional [ Include anions
215.0341 5.474 ! ") Required ] Include cations Mot
760316 £.289 1 cies:
RT tolerance: it
198.0551 4 655 1
169.0892 B84 1|
Batch Search Results: 2 hits for Mass: 2691187 RT: 7.018
Delta Mazs .
Best M ame Formula Maszz [opm] BT [min)
3 Acetochlar C14H20CIHO2 26911826 -1.63
] Alachlar C14H20CIHO2 26911826 -1.63
|

- Agilent Technologies
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Batch Summary: Update Retention Times for “Targeted” Analysis

% MassHunter Personal Compound Database - C:\MassHunter\databases\custom pesticides.mtl D‘E

! File Edit View Database Links Help
N 3 S| 0 E| e
| Single Search ” B atch Search | Batch Summary | Edit Campaunds

Repart comments: Molecule:

M azz list gearch parameters

tass list file:

Massas:  +/- 10 pprn Meutral Search:  Meutrals

Fietention time parameters Best mass match results

Structure | p0OL Text |

| >7MJ\O/’ °“

RT's:  +/ 0.1 min [Optional] Total it 12 /17 [FO.E%)
Motes:
Canflicting kit 0/ 12 [0%)
[ Apply Retention Times ] Single matches: 10/ 17 [B8.8%]
Batch Summary Results: 12 hits (12 total hits. 10 single matches. 17 submitted)
bl azz Delta Mazz RT ] i
Mame Formula Submitted Mazs {ppm) S Lbmitted RT [min] Delta AT CAS
b Carbendazim CoH9M302 191.06950 191.06948 -0.10 2397 2397 0.000 10E05-21-F
ethomyl CEH10W 2025 162.04620 16204630 nez2 2 865 2865 0.000 | 16752-77-5
Prochloraz C15HTBCI3N302 375.031€E0 375.03081 211 E.289 E.289 0.000 | EF747-09-5
Imazapyr C13H18M303 261.11170 26111134 -1.38 3292 3292 0.000 | 81334-34-1
Imnazalil CT4HT4CI2M 20 29E.04870 296.04832 -1.28 4.586 4586 0.000 | 35554-44-0
Diazinon C12HZ21M203P5 304.10180 30410105 -2 47 7.BA3 7.653 0.000 | 333415
Azorystrobin C22H17M305 40311760 40311682 -1.93 E.461 E.461 0.000 | 131860-33-8
Carbofuran C12H15M03 221.10550 221.10519 -1.40 5.140 5.140 0.000 | 1563-E6-2
Alrazine CEH14CING 215.09410 21509377 -1.63 5474 5474 0.000 | 1912-24-9
Diphenglamine C12HT1M 169.08920 169.08915 -0.30 E.840 E.240 0.000 | 122-29-4 T
M atiuran CSH11CINZ0 198.05610 1598 05599 -0.56 4 G55 4 655 0.000 | 150-68-5 w
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Repeat Process for Real Sample: Targeted and Non-
Targeted

i MassHunter Personal Compound Database - C:\MassHunter\databases\Pesticides_RTs_Seiko.... g@

{File Edit View Database Links Help
3 SHlQE | e
| Single Search || Batch Search | Batch Surnmany ‘ Edit Compounds
Report camments: Maoleculs: | Structure | pMOL Text |
M azz list search parameters
b azs list file: "
Mazzez  +/- 10 ppm Meutral Search;  Meutrale e
Retention time parameters Best mass match results g
RT'=.  +/- 0.1 min [Ophonal] Total hitz: 12 /16 [75.0%)]
Motes:
Conflicting hits: 0/ 12 [.0%)
[ Apply Retention Times ] Single matches: 11/ 16 [68.8%)
Batch Summary Results: 12 hits (12 total hits. 11 single matches. 16 submitted)
b azs Delta Mass RT n b
Marne Farmula Submitted Mazz {ppm] Submitted BT [min) Delta RT CAS
b ethiormyl CEHT0M2025 162.04600 16204630 1.85 2.251 16752775
b Imazapyr C13H15M303 261.11140 26111134 -0.23 2.759 2767 0008 21334-34-1
Imazalil CT14HT4CI2N 20 296.04850 29604832 -0.61 4,236 4236 0.000 | 35554-44-0
Diazinon C12H21M203P5 30410150 0410105 -1.48 7.453 7.453 0000 333-41-5
Prochloraz C1BHTBCI3N 302 37503090 37503031 -0.24 5,988 5,988 0,000 | 67747-09-5
Azompstrobin C22H17N305 403.11690 40311682 -0.20 B.201 6.201 0000 131860-33-8 L3
Carbofuran C12H15M03 221.10510 221105119 04 4788 4791 0,003 | 1563-66-2
Alrazing CEHT4CIMNE 215.09360 21509377 07 5139 5,140 0001 | 1912-24-9
Thiabendazole C10HTM3S 201.03610 201.03607 015 1.769 1.769 0.000| 145-75-8 w

Agilent Technologies




Automate Search with MassHunter Qualitative
Analysis

@’ M ethod E ditor: 5earch D atabase

P @ o e Method Ttems - | 2

Walues to match

() Molecular formula

() Maszs

(*) Maszz and retention time [retention time optional] A

() Mazz and retention time [retention time regquired)

b atch tolerance

b ass A ppm W

Retention time minutes

Agilent Technologies




Pepper Extract Run on LC/TOF MS

Agilent Technologies



Screening Result of Pepper Extract using MFE and
the Pesticide Personal Compound Database

@ Compound List
M ame RT RT [DB]  RT Diff [DB] Mass Mazz [DB] Diff (OB, ppm]  Scare [0 % Hitz [DB] lons Height

Diphenylamineg| 5843 .84 -0.003 169.0893 169.0832 .62 998 1 2 44736

Atrazine| 5476 5.474 -0.002 215.094 2150938 -1.09 99,68 1 4 814733
Thiabendazole| 2534 2.598 0.004 2 .0262 201.0361 -0.67 99,64 1 3 230596

Carbofuran| 5142 5.14 -0.002 221.1065 2211052 .22 93,56 1 i 114690

b aonuran 4 ER 4 ERR 0.005 198 0562 158 056 1.25 99.09 1 3 B437R

Azowystrobin| - B.463 E.461 -0.002 4031175 4031168 -1.64 98.76 11 N 5959148

Carbendazim| 2386 2.397 0.011 191.0696 191.0635 -0.43 9773 4 2 103033

Prachloraz|  B.295 E.289 -0.008 arh0a1a 3750308 -2.97 9582 i 7 193455

Imazapyr| 3279 3.292 0.013 2611119 2611113 -1.95 9563 i 2 206399

Methomyl | 2,848 2065 0.017 1620465 1620463 -1.15 94.09 2| 18 4601 24

Imazall| 4.603 4.586 0.Mm7 2960429 296.0483 -1.86 93.53 1 E 430117

Fropamocarh| 0567 1881525 1881525 0.05 B0 i 2 E3B0a

Dimetan| 1.238 2111208 2111208 1] B0 1 2 8903

Aldicarb-oxime | 2128 133.06E1 133.0861 0.09 50 1 3 33757

2.5l methylcarb... |  2.522 179.0946 179.0346 014 50 3 2 37673

IClAOERE| 3685 1920899 152 0833 -0.07 ] 2 2 92685

Sulfentrazone| 5345 38559819 3859815 0.03 ] i R 48976

Arecoline| 0739 1550947 1550946 0.23 49,99 1 3 72940

And that is how you get from a complex dataset to results

- Agilent Technologies
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Extracted lon Chromatogram m/z 202.0433+0.002
of Lettuce Extract

x10 2 |+ESI TIC Scan Frag=120.0V Pest MX_20 Lettuce_01 ppb in 1_3 water.d
1 ]
1 1

0.9+
0.8+

0.7+

0.6

0.5+
0.4+
0.3+
0.2+
0.1+

x10 -2 |+ESI EIC(202.0433) Scan Frag=120.0V Pest MX_20 Lettuce_01 ppb in 1_3 water.d Smooth

Thiabendazole at 0.1 ppb

0.5 6.146

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 & 85 9 95 10 105 11 115
Counts (%) vs. Acquisition Time (min)
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Mass Spectrum of Chromatographic Peak for
Thiabendazole

x10 3 |+ESI Scan (2.501-2.660 min, 13 scans) Frag=120.0V Pest MX_20 Lettuce_01 ppb in 1_3 water.d Subtract

29 390.1763

2.1+

2
1.9
1.8+
1.7
1.6
1.5
1.4+
1.3
1.2 767.2738
1.1

1,
0.9
0.8 300.2019
0.7
0.6
0.5
0.4+
0.3
0.2
0.1

0,

193.0859

722.4532

234.5509

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge (m/z)
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Spectrum of Thiabendazole at 0.1 ppb in Extracted
Pepper

x10 3 | +ESI Scan (2.501-2.660 min, 13 scans) Frag=120.0V Pest MX_20 Lettuce_01 ppb in 1_3 ater.d Subtract

1.45- 202.0431
1.4 FH)+
1.35
1.3
1.25
1.2

/ Resolving power= 15,000

1.1+
1.05
17 201.1091
0.95+
0.9
0.85+
0.8+
0.75+
0.7+
0.65+
0.6+
0.55- |
0.5
0.45-
0.4
0.35+
0.3
0.25+ 1
0.2
0.15+
0.1+

0.02: l AN~ AA—n

T T T T T T T T T T T T T T T T T T T T T T T T T
201 201.2 201.4 201.6 201.8 202 202.2 202.4 202.6 202.8 203 203.2 203.4 203.6 203.8 204 204.2 204.4 204.6 204.8 205 205.2 205.4 205.6
Counts vs. Mass-to-Charge (m/z)

204.1217

Agilent Technologies




Calculated Formula of Thiabendazole at 0.1 ppb in
Extracted Pepper

: GHMS Formula Results: + Scan [2.501-2.660 min) Sub X
miz lon Farmula Abundance
202.0431 [M+H]+ CIOHE N3 S 14154
Best Farmula (k4] |on Farmula Score Crozs Score Calc mdz Diff [ppmm) bazz Match | Abund Match  Spacing katch
= | | CI0H7 N35| CIOHB N3 5 95,96 | 202.0433| 1.3| 99,31 94.72 90.32
|zotope Abund Sumi Calc Abund Sumz md'z Calc: mdz Diff [pprn)
1 a6.84 a4.73 202.0431 202.0433 128
916 10.84 203.0447 203.0459 587
4m 443 204.0382 204.0405 11.11
Best Farrula (k] lon Formula Score Crozz Score Calz miz Diff [pprn) Mazs Match  Abund Match | Spacing Match
[+ ] CEHY M205 CEHEMIOG 59.63 202.0453 1375 4589 a1z B1.54
] C12HECIN C12H3ICIN h9.62 2020418 -6.36 a4.62 03 a0.7a
] CAHIZCIN3 0. C4HI3CINI0ZS hh.62 2020412 AR2 631 0oz 9694
] CAHI1Z2CIM S CAHI3CIMN S a1.04 202.0452 104 B4.03 005 aE.24
] C13H3I N3 C13H4 M3 43.82 202.04 -15.46 araz B4.34 R317
ﬂ Chromatagram Resultz Cﬂ k5 Formula Resultz: + Scan [2.507-2.660 min] Sub




Calibration of Carbofuran

Carbofuran - 5 Levels, 4 Levels Used, 5 Points, 4 Points Used, 0 QCs
x10 67y =15310.9890 * x - 7233.1887
1 R*2=0.99988175
2.14
2,
1.9
1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.1
1 -
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0,
-0.14
-0.24
-0.3

Responses

85

90

95

100 105 110
Concentration (ng/ml)
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Atrazine at 0.16 ppb (0.8 pg on-column)

+ EIC(216.1010) Scan Pest_MX_20_016ppb_02.d
£ x10 34
5
3 344
3.2+
3,
2.8+
2.6+
2.4+
2.2
2,
1.8
1.6+
1.4
1.2+
1 -
0.8+
0.6+
0.4
0.2+
) i

-0.2+

45 46 47 48 49 5 51 52 53 54 55 56 57 58 59 6 61 62 63 64
Acquisition Time (min)
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Atrazine 0.16 ppb to 100

Atrazine - 6 Levels, 5 Levels Used, 6 Points, 5 Points Used, 0 QCs

x10 6 y = 68689.2636 * x + 17563.2362
R*2 = 0.99965838

Responses
o = N w » o o
o ] - ] N ] w ] £ ] ] ] (o] ] ~
| | | | | | | | | | | | | | |

-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 90 95 100 AC
Concentration (ng/ml)

g Agilent Technologies




Summary

* Designed for high sensitivity

 High MS resolution

« Mass Accuracy better than 2 ppm

* High dynamic range (in spectrum)

« Excellent for Screening

‘New Personal Compound Database

First offering 1600 pesticides
Customizable

Agilent Technologies



Break for
Questions

For questions,

a) type onto the Q&A box at
any time during the
presentation.

b) Dial *1 on your phone and
wait for your name to be
announced.

[~ Send messages to moderator and co-moderators only

Send |

|Warning: Applet Windaow

Agilent Technologies

Pesticide Analysis with New Agilent
Jet Stream Technology
December 12, 2008




Workflow for QTOF Pesticide Analysis

o Extract sample

* Run in Single MS Mode

 Database Search for compound ID
 Targeted MS/MS for found Compounds

« Confirm and Quantify

Agilent Technologies




Screen with QTOF - Single MS of Fruit
Extract

«10 B |+ TIC Scan 5556.d
131 1
1.25
1.21
1,151
1.1
1.051

0.95
0.9+
0.85
0.8+
0.754
0.7
0.654

0.6+
0.55 1
0.5+
0.454
0.4+
0.394
0.3
0.25+

0.2+

0.151""'1

1 2 3 4 5 & 7 & @ 10 11 12 13 14 15 16 17 18 13 20 21 22 23 24
Counts ws. Acguisition Time (min)
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DataBase Search of 1600 Pesticides

Compound
Table
Diff Hits
Name RT Mass Abund. Formula Tgt Mass | (ppm) | DB Formula DB Diff (ppm) | (DB)
Cpd 527:
Famoxadone 0.9 374.12628 2696/ C22H18N204 | 374.12666/ -1.01] C22H18N204 1.01]
Cpd 335:
SPIROXAMINE 11 297.26687| 2710 C18H35N0O2 | 297.26678 0.31 C18H35NO2 -0.31
Cpd 375:
Tebuconazole 14| 307.14498 28381 C16H22CIN3O | 307.14514 -0.54 C16H22CIN30 0.54
Cpd 491.:
TEBUFENOZIDE 15 352.21569 4345 C22H28N202 | 352.21508 1.74] C22H28N202 -1.74

Agilent Technologies




Identification by Accurate Mass Formula
Generation

MS Formula Results: Cpd 13: SPIROXAMINE (5556.d)

miz P lon Formula Abundance ‘
E-J 298.27416 (M+H)+ C18H36NO2 2076.7
i
I Best Formula (M) Score | Cross Score Mass Calc Mass Difference (ppm) | Abs Diff (ppm) DBE
=- J v C18H35N02 100 297.26688 297.26678 -0.34 0.34 2
i Isotope Abund¥ Calc Abund% m/z Calcm/z - | Difference (ppm) ‘
}__ 100 100 298.27416 288.27406 -0.34
i__ 19.03 2032 299.27815 289 27736 -2.65
L 1.34 237 300.28432 300.28025 -13.54

Agilent Technologies




Accurate Mass MS/MS for Confirmation

10 3

2 3
22
21
2_

8-
8-
T
B+
-
4+
3+
2
14
14

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
n-

R U T T

Cpd 13+ Product lon (10.649-11.195 min, 22 scans) (298.27405[z=1] -> ~) 5556.d
14413817
m/z Formula Abund% Difference (ppm) Loss Mass Loss Formula
70.03997| 4.97
100.1122 C6H14N 16.91 -1.27 198.16198| C12H2202
144.13817| C8H18NO 78.12] 0.8 154.13577 C10H180
O._ HsC
\ W
NH"
~""ch,
H,C CHs o HsC
ﬁ HaC ﬁ
N N
Hee” > cH, CHs o "ch,
10011220
285.27351
-
F0.058997
| | bl I . " L L
10 B0 a0 100 120 140 160 130 200 220 240 2EB0 230 300 320

Counts ws. Mass-to-Charge (imdz]
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New 1290 Infinity LC
with 6540 QTOF LC/MS

T

Agilent Technologies



ECC of 100 Pesticides in 3 min using new Agilent
1290 Infinity LC with the new Agilent 6540 QTOF

x10 5
241 1
1.9+
1.8+
1.7+
1.6+
1.5+
1.4+ \
1.3+
1.2+
1.1+
1,
0.9
0.8
0.7+
0.6
0.5+
0.4
0.3

|
|
0.2 “ | |
01 0.649 A | \
0 Y oy n,“ ﬁ §-—-

01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2 21 22 23 24 25 26 27 28 29 é
Counts vs. Acquisition Time (

With FULL SPECTRA Benefit from FAST RUN TIMES
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Example mass spectrum from data on 3 min run
with 1290 Infinity LC and 6540 QTOF.

x10 4
2.3

2.2+ 294.1366
2.1

2
1.9+

m/z Abund Abund% | Charge | Sat Width Res
294.1366 21636 100 1 0.0095 31044

295.1396 3591 16.6 1 0.0101 29122
296.1337 6601 30.51 1 0.01 29608

1.8+

1.7+

1.6+

1.5
14
1.3 a
1.2

1.1
CH3
Ly H3C

0.9+

H3C

H3C N— \
296.1337 H QN

H3C
0.8

0.7+

Opm-—

0.6
0.5
0.4+ 295.1396
0.3
0.2 \

\
0.1 L \‘ ‘
e ‘t_ . J‘LAW . X . L
204 29425 2945 20475 205 29525 2955 20575 206 296.25 2965 29675 297 297.25 297.5 297.75
Counts vs. Mass-to-Charge (m/z)

0, L e o

Note the mass resolution at 10 spectra per second
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Summary

TOF and QTOF Targeted Compounds

Non-targeted Compounds

1600 Compound * Customizable
Database « Filled with Information

QTOF for » Accurate mass MS/MS can
ldentification and identify without standards

Confirmation with accurate

Confirmation mass MS/MS fragments

Agilent Technologies



Agilent LC/MS Pesticide Application Kits

Fast Start-up

» Latest Technology for
Multi-residue Analysis

Easy Customization

» Solutions for YOUR Needs

Agilent Technologies



Agilent’s 35+ Years in Mass Spectrometry
Nearly 40,000 systems — Applied to Chromatographic Analysis

—_---. ~.' |

5970B MSD
1986
5971 - 5975
- 6100 Single Quad 1988 - present
i 2006, 2007
6000 Series

2006-Present |

Agilent 7700 Series

ESI-TOF Series
2003-Present

lon Trap Series
2000-2009

6410 Triple Quad

2006, 2007 6510, 6520 Q-TOF

2006, 2007
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Break for
Questions

For questions,

a) type onto the Q&A box at
any time during the
presentation.

b) Dial *1 on your phone and
wait for your name to be
announced.

[~ Send messages to moderator and co-moderators only

Send |

|Warning: Applet Windaow

Agilent Technologies

Pesticide Analysis with New Agilent
Jet Stream Technology
December 12, 2008




Agilent E-seminar on Emerging Contaminants
9 to 12 March @ 11am Singapore time

9 March - What is the future of environmental testing? An
overview of the state of emerging contaminants including the
implications 0f RoHS2, REACH legislation

* 10 March - PFOS/PFOA, PBDE and PPCP (Pharmaceutical
and Personal Care Products), Measuring New Contaminants
of Environmental Interest

* 11 March - Choosing the Best LC/MS Solution for your
Environmental Laboratory

* 12 March - Identifying inorganic contaminants in water
sources using ICP-MS

Agilent Technologies




