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The Agilent LC/MS portfolio

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

6100 Series Single Quad
Easy to use high 
selectivity MS system for 
routine quantification and 
use in QC/QA6200 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

Qualitative Quantitative
What’s in my sample? How much is in my sample?



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

• 40,000 Resolving Power
• <1 ppm MS <3 ppm MS/MS 

Mass Accuracy
• 20 Spectra/s
• 2 pg – 50:1 Reserpine S/N
• 5 Decades in Spectrum Dynamic 

Range
• Excellent Linearity and Isotopic Fidelity
• Supports Standard ESI, Agilent Jet 

Stream and HPLC-Chip

Unsurpassed Analytical Capacity in a Benchtop
The result of RELENTLESS INNOVATION



6540 
UHD Q-
TOF

6530 
Q-TOF

• 1ppm/C Expansion Coefficient for Inner 
Flight Tube virtually eliminates calibration 
drift due to flight tube elongation.

• 2nd Order Temporal Focusing Ion Mirror 
uses high transmission Harp Grid for 
maximum sensitivity

Enhanced Ion Flight Tube and Mirror Technology
Stable, Sensitive, High Resolution

DC Quad

Octopole 2

Ion Pulser

Ion Mirror

Detector

Turb
o



Ion Beam Compression (IBC)* Technology
Drives Higher Resolution

Active Ion Beam Compression is achieved with Agilent’s
Axial Ion Acceleration Technology applied to a tapered
Ion guide design. 

Exit from collision cell

Into slicer and time-of-flight pulser region

Narrowed beam slits enables a 
mass resolving power of 40K

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

* Patent pending



LC/MS Ion 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 Ionize Anything!



•Agilent Jet Stream Technology



Agilent Jet Stream Ion Generation 
Gas Dynamics View

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

Nozzle voltage

Resistive sampling
capillary

Nebulizing gas 

Super-heated sheath gas

Heated drying gas

Enhanced efficiency nebulizer

Patent Pending



Agilent Jet Stream:  Thermal Gradient Focussing



Agilent Jet Stream Ion Generation
Thermal Dynamics View

Nebulizer N2 gas 
(near sonic 
velocity)

Super-heated N2
sheath gas

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

This plot is a simulation showing the thermal profile of Agilent Jet Stream Technology

Patent Pending

LC flow



How Does Agilent Jet Stream Work?



Preparative LC Capillary & 
Nano LC

Standard LC Rapid Resolution
LC 

High Sensitivity
HPLC-Chip/MS

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

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



Agilent 1290 Infinity LC 
- Infinite possibilities 
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1290 Infinity – Compatible with any HPLC and UHPLC
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bar

ml/min

Standard LC

B

DA

C

E

1290 Infinity 

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



Pesticides application kits
Fast and easy through your toughest problems

•Reduce the costs of implementing new technologies 
•Increase confidence in your first results 
•Reduce the time to technical mastery



Get started quickly

Columns, consumables & test mix
Application Note and Quick start guide
CD with method parameters
PCD and DMRM LCMS databases for fast screening

Application kit

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

Extraction

Pesticide Workflow: Screen     , Confirm      and Quantify 

Clean-up

LC/QQQ MRM – for known targets S

C

Q

QuEChERS

S C Q

C16 H19 N3 P Cl
C15 H25 O P S Cl
C18 H21 O P Cl

LC/QTOF or TOF Full Spectrum
– for unknown compounds

S

Exact Mass 
Database Search

Molecular 
Formula Generation

Q C
Another 
injection for 
MS/MS 
(QQQ or QTOF)

GC/MS (MMI) SIM/Scan
– for known and unknown Final Report

S

C

Q

Deconvolution

(+backflush)

3
 1 

3
 1 

3
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GC/QQQ MRM – for known targets S

C

Q



State-of-the-Art Technologies to Improve Pesticide 
Screening with Agilent LC/MS

PCD or DMRM 
databases 

for 1600 (600) pesticide  
compounds

MassHunter SWRRLC/UHPLC

App. specific 
consumables

Sample Prep. 
QuEChERS Dynamic MRM

Jet Stream Technology



SUMMARY
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Agilent LC/MS Pesticide 
Application Kits



LC/MS/MS TRIPLE QUADRUPOLE

Pesticide Application Kit with Dynamic MRM 
Database for the 

SampliQ
Extraction and 

Dispersive SPE Kits

Agilent 1200SL LC

Agilent 6460 LC/QQQ



Test Mix Positive Ion Mode: Quick Start 
Verification



Test Mix Negative Ion Mode



Building a Dynamic MRM Acquisition Method



Agilent 600 Compound Dynamic MRM Database



Dynamic MRM Acquisition  Parameters –
Customized Methods from Database



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



Dynamic MRM 11 Compounds (22 MRMs) eluting in about 1 
min window

Compound Name Precursor Ion Product Ion Retention Time

Cinosulfuron 414.1 183 5.579
Cinosulfuron (Q) 414.1 157 5.579
Chlorotoluron 213.1 72 5.642
Chlorotoluron (Q) 213.1 140 5.642
Atrazine 216.1 174 5.682
Atrazine (Q) 216.1 132 5.682
Carbaryl 202.1 145 5.736
Carbaryl (Q) 202.1 117 5.734
Carboxin 236.1 143 5.836
Carboxin (Q) 236.1 87 5.836
Chlorsulfuron 358.0 167 5.896
Chlorsulfuron (Q) 358.0 141 5.896
Ethiofencarb 226.1 107 5.937
Ethiofencarb (Q) 226.1 164 5.936
Dodemorph 282.3 116 6.073
Dodemorph (Q) 282.3 98 6.074
Diuron 233.0 72 6.101
Diuron (Q) 233.0 160 6.101
Cyprodinil 226.1 108 6.245
Cyprodinil (Q) 226.1 93 6.246
Difenoxurone 287.1 123 6.509
Difenoxurone (Q) 287.1 72 6.509



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 %

•Estimated LOQ: 100 fg or less

•6-7 data points above FWHM

•3 sec FWHM, 6 sec @10% valley

•20 data points baseline-to-
baseline

•

•

•

•

•

•

••

••
•

•
•

•

• • •

•

•• • •

3 sec FWHM

10% valley



Pesticides  LC/MS method

Jet stream conditions 

Drying gas temperature 275 ºC
Drying gas flow (nitrogen) 6 L/min
Nebulizer gas pressure (nitrogen) 35 psig
Capillary voltage 4000 V
Sheath gas temperature                                          325 ºC
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

1200 LC parameters

Column Eclipse Plus-C18, 2.1 x 100mm, 1.8 µm
Column temperature 35 ºC
Injection volume 5.0 μL 
Autosampler  temp 6 ºC
Needle wash flushport  (MeOH:H2O 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
Stop time 20 min              6% B
Post time 1 min
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Dynamic MRM of 300 Pesticides two Transitions 
Each

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



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

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

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

6230 TOF
6530 QTOF

6540 QTOF



7

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



Answer: Automated Exact Mass Database Search

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



The Pesticide Personal Compound Database: 1600 
Pesticides and Related compounds



6

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



Run “Find Compounds” and Resolve Conflicts



Paste or Import Masslist from MassHunter Qual 
MFE Results



Batch Summary: Update Retention Times for “Targeted” Analysis



Repeat Process for Real Sample: Targeted and Non-
Targeted



Automate Search with MassHunter Qualitative 
Analysis



7

Pepper Extract Run on LC/TOF MS



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

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



Extracted Ion Chromatogram m/z 202.0433±0.002
of Lettuce Extract

Thiabendazole at 0.1 ppb



Mass Spectrum of Chromatographic Peak for 
Thiabendazole
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Spectrum of Thiabendazole at 0.1 ppb in Extracted 
Pepper

Resolving power= 15,000



Calculated Formula of Thiabendazole at 0.1 ppb in 
Extracted Pepper



Calibration of Carbofuran

Carbofuran - 5 Levels, 4 Levels Used, 5 Points, 4 Points Used, 0 QCs

Concentration (ng/ml)
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y = 15310.9890 * x  - 7233.1887
R^2 = 0.99988175



Atrazine at 0.16 ppb (0.8 pg on-column)
C
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Atrazine 0.16 ppb to 100

Atrazine - 6 Levels, 5 Levels Used, 6 Points, 5 Points Used, 0 QCs
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y = 68689.2636 * x  + 17563.2362
R^2 = 0.99965838



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
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Workflow for QTOF Pesticide Analysis

• Extract sample

• Run in Single MS Mode

• Database Search for compound ID

• Targeted MS/MS for found Compounds

• Confirm and Quantify



Screen with QTOF – Single MS of Fruit 
Extract



DataBase Search of 1600 Pesticides

Compound 
Table

Name RT Mass Abund. Formula Tgt Mass
Diff 

(ppm) DB Formula DB Diff (ppm)
Hits 
(DB)

Cpd 527: 
Famoxadone 0.9 374.12628 2696 C22H18N2O4 374.12666 -1.01 C22H18N2O4 1.01 1

Cpd 335: 
SPIROXAMINE 11 297.26687 2710 C18H35NO2 297.26678 0.31 C18H35NO2 -0.31 1

Cpd 375: 
Tebuconazole 14 307.14498 28381 C16H22ClN3O 307.14514 -0.54 C16H22ClN3O 0.54 1

Cpd 491: 
TEBUFENOZIDE 15 352.21569 4345 C22H28N2O2 352.21508 1.74 C22H28N2O2 -1.74 1



Identification by Accurate Mass Formula
Generation



Accurate Mass MS/MS for Confirmation

O

O

N
CH3

CH3

CH3 CH3

CH3

m/z Formula Abund% Difference (ppm) Loss Mass Loss Formula
70.03997 4.97

100.1122 C6H14N 16.91 -1.27 198.16198 C12H22O2

144.13817 C8H18NO 78.12 0.8 154.13577 C10H18O

NH
+

CH3

CH3

O

CH3
N

CH2
+

CH3



New 1290 Infinity LC 
with 6540 QTOF LC/MS



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

With FULL SPECTRA Benefit from FAST RUN TIMES



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

Note the mass resolution at 10 spectra per second  

Example mass spectrum from data on 3 min run 
with 1290 Infinity LC and 6540 QTOF. 



Summary



Agilent LC/MS Pesticide Application Kits



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

5930A 
1971

5992A
1976 5970B MSD

1986
5971 - 5975
1988 - present

LC/MSD Series
1997-2005

Ion Trap Series
2000-2009

ESI-TOF Series
2003-Present

6000 Series
2006-Present

6100 Single Quad
2006, 2007

6410 Triple Quad
2006, 2007

6510, 6520 Q-TOF
2006, 2007

Agilent 7700 Series
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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


