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What is the Agilent 6400 Series Triple Quad LC/MS?

The Agilent 6400 Series Triple Quad LC/MS is a liquid chromatograph triple
guadrupole mass spectrometer that performs MS/MS using three sets of
parallel rods (in this case, quadrupole, hexapole, quadrupole). The first
guadrupole separates ions into precursor ions that are fragmented in the
hexapole into product ions, which are separated by the second quadrupole.
Often, two or more precursor ions and their product ions are monitored in
sequence in MRM (multiple reaction monitoring) mode. You can monitor up to
4000 MRM transitions by using Dynamic MRM.

The Agilent 6490 and 6495 Triple Quad LC/MS includes the iFunnel Technology
which provide more efficient sampling of ions into the mass spectrometer. The
iFunnel Technology includes the Dual Offset lon Funnel, the Agilent Jet Stream
source, and a shorter desolvation assembly with Hexabore Capillary.

The Agilent 6495, 6490, 6470, and 6460 Triple Quad LC/MS are shipped by
default with the Agilent Jet Stream source that uses a super-heated sheath gas
to collimate the nebulizer spray, which dramatically increases the number of
ions that enter the mass spectrometer.

The 6495B and 6495C models are equipped with a novel gate valve for replacing
hexabore capillaries during routine maintenance without breaking vacuum.

You can set up a Triple Quad LC/MS with the Agilent 1100, 1200, 1260 or 1290
Infinity, or 1260 Infinity Il LC modules.

Also, the Triple Quad LC/MS comes with Agilent MassHunter Workstation
Software that includes three major parts:

+ Data Acquisition — From one program you can tune the mass spectrometer,
control and monitor instrument parameters, set up acquisition methods and
worklists containing multiple samples and monitor real-time run plots.

* Quantitative Analysis — From one program you can set up a batch of data
files and quantify, evaluate and requantify the results. From this program you
have access to the Method Editor for setting up and editing the quantitation
methods.

* Qualitative Analysis — From the Qualitative Analysis Navigator program you
can extract and integrate chromatograms, subtract background, extract peak
spectra, identify spectra, and compare data from different types of data files.
From the Qualitative Analysis Workflows program, you can find compounds
using a variety of algorithms and identify those compounds.
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What's New in Data Acquisition

The Data Acquisition program for the Triple Quad LC/MS has a few new features
in this revision.

in10.0

Supported models are 6410B, 6420A, 6430A, 6460A, 6460C, 6470A, 6490A,
6495A, 6495B, and 6495C.

StreamSelect 8.0 is supported.

Manual ramping for fragmentor voltage is disabled for all funnel models,
including the 6495C.

ECM 3.5 Update 5 with Microsoft Server 2012 is supported in Windows 10
only.

Instrument configuration is now included in the data file for reference and
traceability.

In Compliance (with ECM) mode, user-initiated actions are properly attributed
to a specific user, including Tune actions.

You can specify session auto-lockout time in minutes in the System
Configuration program if you enable either Compliance (with ECM) or User
Management and Audit Trail only.

Checksum validation is now extended to prevent usage of invalid methods if
you enable either Compliance (with ECM) or User Management and Audit
Trail only.

If Compliance (with ECM) is enabled, the Qualitative Analysis part of the
method is ignored.

When you start a worklist, it is validated before it is run, and all errors are
shown in red.

Version A.02.19 SR2 for the LC drivers is supported.

in B.09.00
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Spectral plots for different devices are shown in different tabs in the
Spectrum Pane window.

Version A.02.19 for the LC drivers is supported.



Where to find information

Where to find information

Help

Press F1 To get more information about a pane, window or dialog box, place
the cursor on the part of the pane, window or dialog box of interest and press F1.

Help menu From the Help menu, access “How-to" help and reference help.

Installation and User Guides

You can access these guides from the TQ LC/MS Resource App or LCMS Data
Analysis Resource App. Some of these guides are included with your system in
printed format. They are also available at www.agilent.com.

MassHunter Workstation Software Installation Quick Start Guide This guide
provides instructions to install or upgrade MassHunter Workstation software.

MassHunter Workstation Data Acquisition Familiarization Guide Do the exercises
to learn to use the Triple Quad LC/MS and Data Acquisition program.

MassHunter Study Manager Quick Start Guide Use this guide to learn to use the
MassHunter Workstation Study Manager program.

MassHunter Optimizer Software Quick Start Guide Use this guide to learn about
the MassHunter Optimizer program. The MassHunter Optimizer program
provides a way to automatically optimize the data acquisition parameters for
MRM mode (multiple-reaction monitoring) on a Triple Quad LC/MS for each
individual compound analyzed.

MassHunter Workstation Qualitative Analysis Familiarization Guide Do the
exercises to learn to use the Qualitative Analysis programs.

MassHunter Workstation Quantitative Analysis Familiarization Guide Do the
exercises to learn to use the Quantitative Analysis program.
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Where to find information

MassHunter Data Acquisition Compliance Mode Quick Start Guide Use this guide
to learn about the MassHunter Data Acquisition Compliance (with ECM) mode.

MassHunter Data Acquisition User Management and Audit Trail Quick Start Guide
Use this guide to learn about the User Management and Audit Trail feature for
the Data Acquisition program.

MassHunter Workstation Quantitative Analysis Audit Trail and Compliance Quick
Start Guide Use this guide to learn about the Compliance (with ECM) and User
Management and Audit Trail modes for the Quantitative Analysis program.

MassHunter Workstation Data Acquisition eFamiliarization Guide Use this
interactive online guide to get to know the Data Acquisition program.

MassHunter Qualitative Analysis eFamiliarization for TQ Use this interactive
online guide to learn to use the Qualitative Analysis program.

MassHunter Quantitative Analysis eFamiliarization Use this interactive online
guide to learn to use the Quantitative Analysis program.

Agilent 6000 Series LC/MS Hardware eFamiliarization Use this interactive online
guide to learn more about your Triple Quad LC/MS instrument.

Agilent 6200/6400/6500 Series Maintenance Guide (animated) Use this
animated guide to help maintain and troubleshoot your Triple Quad LC/MS.

MassHunter Workstation Administration Guide This guide includes
administration and troubleshooting tasks for your Triple Quad LC/MS.

Agilent 6000 Series LC/MS Safety Guide This guide contains safety and
conformity information for your Triple Quad LC/MS.

Training

Resource Apps Use the material in the Resource Apps to learn to use your
MassHunter Workstation software, to learn about the Triple Quad LC/MS
instrument, and to maintain and troubleshoot your Triple Quad LC/MS.

Training Courses Visit www.agilent.com to view a listing of training courses for
the Triple Quad LC/MS.
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Getting Started
Training

Getting Started

Set up, run, and analyze samples

The roadmap below shows you the steps to set up and run a batch of samples
from start to finish. Follow the instructions on the next pages to get started and
to learn where to find the information to help you with each step in this roadmap.

Getting Started

Start MassHunter Start Data
Data Acquisition Acquisition
v
Prepare the Prepare the Tune the TQ
LC/MS LC modules instrument

Edit DA Run
method interactive
parameters samples

Set up and run a Edit the LC Edit TQ
method parameters parameters

Review Set up and
results with run
Qualitative Quantitative
Analysis Analysis

Review results
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Step 1. Start the Data Acquisition software

The instructions below include the following assumptions:

+ The hardware and software are installed.

« Theinstrument is configured.

* The LC modules and the Triple Quad LC/MS are turned on, but the LC pump is
not running.

After installation, you see all of the Agilent MassHunter Workstation Software

icons on your Desktop. To start the Data Acquisition program, double-click the

Data Acquisition icon. In Windows 7 you can instead click Start > Agilent >

MassHunter Workstation > Data Acquisition. In Windows 10 you can instead

click the Start button and then click Agilent MassHunter LCMS Acq > Data

Acquisition.

The Data Acquisition window appears.

'[9 | = | Agilent MassHunter Workstation . ] x
“ Home Share Wiews (-]
e > Agilent MassHunter Workstation > v & | SearchAg. P
> gt Quick access e
H & ¢
G OneDrive ¥ == ; .
L\ = . 7
[ This PC a A & &
Acq Tools Tools for Acq ystem £cq System Data Acquisition  Offline Method  Offline Worklist
¥ Network Qualitative Launcher Loghaok Editor Editar
Lnalysis 10.0
=N
EliL]
= =¥
Ll & & &
Optirnizer Qualitative Source Optimizer  Study Manager
Analysis 10.0

When Data Acquisition opens, the software engines
automatically start. If you need to restart them, right-click the
Acq System Launcher icon in the system tray, and click Start
Engines.

If you have recently changed LC modules, remember to
configure the instrument again. See the Administration Guide
for instructions.
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Windows—where you do most of your work

When you first start the Data Acquisition program, the main window appears.
You do almost all of your work within the eight windows of this main window.
These windows provide the tools to set up acquisition methods, run samples

interactively or automatically, monitor instrument status, monitor runs and tune
the instrument.

BB Agilent MassHunter Workstation Data Acquisition o X
File  Wiew Sample ‘Worklist Method Tools Help
Context | Acquisition | Layout: [petautarhe ~ (8 - @ Method: | Bxample.m | Worklist: [ ST Largedatafiless || @
{ Instrument Status x ||} Actuals x
Parameter Value ol
Jiib sampler s AL FaR s Colurnin Comp. 000 Ready Tope nsrument_stae.
L ez Q00: Ready Stat fals
e wrd 8 ; 200 AunToe om0 Actuals
T AN s 00: Fun Stale sandby .
000: RoughVac 2.42E+0 T
' 2 C A— an o e £ window
L, = @ % ~ = T Tort 2 Speed TOOTZ
5 @ e ul BN | 2 g e 1 Instrument
QUG Instrument State standby
wmm B @on @or || 1O Fmie e N Status window
i Chromatogram Plot x ||; SpectumPane x
7= 000 Sneciun 05| D AJSESIn 12201
- Bt et epies
anen- Chromatogram
200000 H
4 195 145 130 152 13+ 135 133 180 182 184 186 183 170 172 174 175 A7e 180 182 18 -
" o Plot window
= 1275 128 12828 1258 ‘a7 12 1wz mn || AN
: Method Editor \ x
O el W [B [ [Bamplem ~Papply G
Propetiies DA HIP Sampler  HiP Sampler Pretrestment  Quat Pump  Column C 0og Spectrum
Tune fie Stop tine Aca Souce | Chiomatogiam | Instument | Diagnostics | 2 R
Une\IODGEASER aunes TONESL | | 5 Mo itids Pump & : S . = —— e = Pane window
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(e | & ] , | 0] o sw| o [positee
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MSES > W Peskwidh [007 min
Time segments.
o || B ScanType | DivValve E‘E:v“‘[i] E?AEVHT—] Stored
LAl T|Ms2scan  <[Toms | mw| sm| @ |
Method Editor
window
Scan parameters
Step size: (] 1
Data storage: [Frofie <]
B ewlesss [ams mesosc _— I —
v
< >
Method Editor [ Warklit | Sample un |

Figure 1. Main window of the Data Acquisition software program.The Sample Run and Worklist windows are tabs grouped
together here. These three windows are “sharing” this space. You click the tab to switch to a different window.

Show/hide the windows You can show one window at a time on the screen or
up to seven windows. You can never hide all of the windows. To show or hide a
window, you click the commands in the View menu. You can also hide a window
by clicking the X icon in the upper right corner of the window.
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When you click a window, the title of the active window changes to a different
color. Press F1 to obtain help on the active window. You can also drag a window
border to resize the window. If you double-click the title of the window, the
window “floats” outside of the main window. You can double-click the title bar
again to “"dock” the window.

Instrument Status window With this window you view the status of each device
configured with the instrument: Error, Not ready, Pre-run, Post-run, Running,
Injecting, Idle, Offline, or Standby. You also set non-method control and
configuration parameters for the LC devices and the MS instrument.

This window displays the current status of each device both as text and by its
color-coding:

Not ready

Offline

 Instrument Stahus x
HiP Sampler Quat., Pump Column Comp. DAD QQQ
T T T T
) EMFE) EMFE) EMF(D)
T A ) B | @@
EI 5.00uL m@u (! 0.000 mL/min (@ :{ a[?
13
e A
e =" co=m co=m = - §u
0.0 0.0 22.60°C 22.85°C
0.00/0.00 Instrument Standby ([l @on Sor
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Actuals window With this window you view the current value of selected
instrument parameters. See “Set up to view real-time parameter values
(actuals).” on page 14 for more information.

i Actuals x
Parameter Value

QQQ: Net Ready Text Long

QQQ: Mot Ready Text Short

QQQ: Gas Flow 5.0 limin

QQQ: Error State no_error

QQQ: Instrument State background_scguisition
QQQ: lon Mode AJSESI

O T r

Chromatogram Plot window With this window you monitor the chromatogram
plots in real time. These plots can be user-defined signals and/or instrument
parameters. You select the plots in the Chromatogram tab in the QQQ tab in the
Method Editor window.

{ Chromatogram Plot x

e
268+
e84

@ = T T T T
EI‘ \d 1 15 2 min

Spectrum Pane window  With this window you monitor the spectral plot in real
time. A different tab is available for different devices.

i Spectrum Pane x

Q00 Spectrum | MS | 12: MRM (222.1), AJS ESI (+), 124.01
1 1 @i wegice

4
5 4
E

3 2
0

146 148 150 152 154 156 158 160 162 164 168 168 170 172 174 176 178 160 182 184
miz (amu)

Gog

Method Editor window  With this window you enter acquisition parameters for
the method. If you click in the QQQ tab, then you can see the tune values in
the Tune Parameters dialog box.
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i Method E ditor
O v W W | B |[Eamplem v & Aapply B
Properies D& HiPSampler  HiP SamplerPrebestment  Quat Pump  Column Comp. | G0Q)
Tune file Stop time {Acquisition | Souce | Chiometogram | Instument | Diagnostics |
e Q00VGE5 A stunes TUNESML | | 5 No liitds Pumps Scan segents
] min Segmert Hame Statt Mass EndMass | ScanTime | Fragmentor | CellAcosleratorVolage | Polaity
Browse & .
» | 100] 1o00] 500 380 5|Positive
lon source Time fitering
LSES ¥ Peakwidh [0.07 min
Time segmerts
Stat Defta | Deta
G| B SoanTyps | Divvabe | =08 | DRl?  Sioreg
w1 ] 1|Ms2Scan  [ToMs | soo| om0 m |
Soan parameters
Step size 01 1
Diats storage [Profie =]
225 ockss [gga mslocle
22 iddd Threshold 0

Sample Run window  With this window you enter sample information to run
individual samples interactively, and you can start a single sample run. You can
also specify an Override DA Method and select either Both Acquisition and DA
or DA Only for the Method Type, and then Data Analysis is run as part of the

i Sample Run

»

Sample Addtional Information
Parmeter . Parameter Vai .

Name Samplel Position il 1 - aremeter flane rameter vsue -3

b SamplzlD |

Injection Volume  ERYITERR B0 G O Method
Method Type Acauisition Orly =

e Equib Time (min) 1 10

Data File

(V] Auto Increment

Hame

Path

Test_MSScanD2.d

D:\MassHunterData D

oy
5

“workList | Method Editor - Sampls Run

Worklist window  With this window you enter sample information for multiple
samples. When you run the worklist, the samples are automatically run in the
order listed in the worklist. You can select whether to run Acquisition Only, to run
Both Acquisition and DA, or to run DA only by selecting one of these options for
the Part of method to run in the Worklist Run Parameters dialog box.

Agilent 6400 Series Triple Quadrupole LC/MS Quick Start Guide
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i workList
D » B >
™| Sample Name Sample Position Method Data File Sample Type Level Name | Comment Sample Group Info.
[ 1 [samplel P1-Al 000_Example.m wWorklistDatal.d Sample
2 Sample2 P1-AZ QOQ_Example.m WorklistDataz o Sample
3 v |[Sampled P1-B1 QOQ_Exarmple.m WorklistDatad.d Sample
4 | |Sampled ~|[00Q_Example.m WorklistDatad o Sample

‘Worklist

“/orkList | Method Editor | 5 ample Run |

Tune window With this window you tune the mass spectrometer. You can use
the automatic tuning algorithms that are provided, or you can manually tune the
instrument. You have to switch to the Tune Context to see this window.

BH Agilent MassHuntar Warkstation Data Acquisitian

- o X
File  View Tools  Help
Context: | Tune | Layouts [efsuteiyne | [ -
i Tune x
miz: 113.02 113.02 iz 2233.94 223344
i RS e === During an Autotune or Checktune,
Height. 1530331 Height: 533251
L2 S0 Bue some of the parameters are ramped
495K .
. 1004 to dgtermine the best value
s00K 485K
1.0M 480K+
a
2 - 273498 2
= 5 b S 470K
2 oam E 5 a8k
= < som < 450K+
0.6M 455K+
- 450K}
s 445K
410K+
02w Lo 223436 B e e —
3700 2800 2400 -1.300 0500
14,14 3300 -2.500 1700 -0.300 -0100
o | . 2 44 Lens1 DEIMEZ]
111 12 113 114 115 2232 2233 2234 2235 2236
v v mizamu) [V mizamu) X= Yo In Progress
Autotne | Manual Tune |
This section
 Positive I Sttt from factory defaults [~ Tune Unit Only Autatune Conhunfass fssonmenl Sl oaes h
(s oo s shows the
€ HNegatve Toiget Pk Wi — eimand pasmeal. Dant
Unit 07 wide [z Widest  [7E ‘ e Fine Turing Quad 2 : . D one: current progress
 Both Caleulating M52 Lag Factors .
Done
~Checktune (A values are in amul o BEENG s T in the Autotune
> b Tuning for all M52 resalution mades
Unit Wide Widest Pl or Checktune
Mass ais tolerance. [ 050 070 I Repor: s belon 100 ‘Widest..Done: il
Checkune & N
Target Toleranes: Taget  Tolerance Taiget  Tolerance LI:‘%"Z‘:;‘;EEM,UM fas
Peak width 070 014 [1.20 0.60 250 1.25 Autotune : Completed..Done v
#fComplete
|Au|mune |cDmp|e«ea - Generating Report Data
If you make changes in the Manual Tune tab, you can print a
Checktune and Autotune report when you click Create Tune Report.

12
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Getting Started

Step 2. Prepare the LC modules

Read and follow the instructions in the online Help for each of the tasks in the
checklist described on the following pages. While you condition or equilibrate the
column, you can tune the Triple Quad LC/MS.

1 Switch LC stream to Waste.

When you are not acquiring data, you switch the direction of the LC stream away
from the MS ion source and to waste.

If you have the LC connected to a VWD or DAD, you can still monitor the
fluctuations of the VWD or DAD real-time chromatogram before a run.

a Right-click the QQQ device in the Instrument Status window.

 Instrument Status x
Multisampler Binary Pump Column Comp. VWD QaQ ? =
| \ :
EMFD EMF@D EMF@ ENFE) @on Bort
1 &8 3 8 4 @Fes
0.00uL o 3036°C 3130°C ﬁ !
80.00 20.00 0.000 mi/min 1 = =
L P e all -l 1t
= 2
= HEH T00bar e =l StandBy
Calibrant
Collision Gas
Lc v
Vent
Pump Down
APPIUV Lamp
0.00/0.00 [ (@Qon @of

b Click LC > Waste.
2 Purge the LC pump.

Follow the directions for purging the pump in the User Guide for your pump.
3 Set up to condition or equilibrate the column.

a Type LC parameters, and click Apply in the toolbar to download them to
the LC.
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Step 2. Prepare the LC modules

i Method Editor
Oividid B[

| & Apply D

Properties DA HiP Sampler  HiP Sampler Pretreatment | Quat. Pump |

‘Column Comp. DAD  QaQ

Quat. Pump (G1311B) m m
Flow 2 D Advanced
030 | mUmin A Timetable (5134 events)
[ function centric view
Solvents - Fremr
s - - - low lax. Pressure
N (757 « ‘ Time Imin] ArEl B Crel DRml el e
000 870 130 00 00 0.300 500.00
B 130 | % 1.80 60.0 40.0 00 00 0.500 400.00
@ e 2000 600 40 00 00 0.400
cO[oo]% | J
o 0 % L
Pressure Limits
Min: 000 1] bar Max: 600.00 ¢ | bar
Stoptime: Fosttime
@ As Injector/No Limit ® Qi
o 150 7] min o [__1507] min
Add Remove Clear All Clear Empty
(S R kel Cut Copy Paste Shift Times 000 : | min
tor is e

b Right-click an LC module in the Instrument Status window and click one of
the commands to change any non-method control parameters, if needed.

x
HiP Sampler Quat. Pump 7 =™ Column Comp. DAD [ele]0]
T T
EMF@ (@on Sot EMF EMFQ) EMFQ)
i (3 ¢ Be| | =
I 5.00uL 1000 0.0  0.000 mi/min @‘@
= = Control.. @
- 6 bar CO—00 CO0—10 an £ s
Error Method » SAELH pd
Identify Device
AT switen on
E] Botile Fillings..
0.00 /0.00 Instrument Standby 5] @on @of

¢ Monitor the baseline and adjust the plot to make sure the column is
equilibrated and the baseline stable. (See step 4 and step 5 on page 14.)

4 Set up to view real-time parameter values (actuals).

As you prepare for a run and during a run, you want to see the actual values of
the instrument parameters. You can do this in the Instrument Status window.

a Right-click the Actuals list to see the Setup command.
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Actuak x
Parameter Value

00: Not Fleady TextLong

Q0O: Run State Prefun

000: HighVac 12765 Tan

000: Gas Temp /0T

080: RoughVao 1.866+0 Ton

980: Tubo 1 Speed 1000%

000: Tubo 2 Speed nz

000: Firmware Version HU0.07.03

000: Shesth Gas Flow 1201

000: Sheath Gias Temp 00T

Binay Pump: Ripple 022%

980" Instumen Stale background_acquistion
¢ . - 3

b Click Setup to open the list of Actuals available for monitoring.

Actuals Selection Dialog ==
Avaiable Parameters Parameters to display
HiP Sampler a -
Binary Punip
Cohtmn Com. 000; Not Rieady Test Lang
8D 000 Aun State
= WE\PF‘L 000: HighVac
Cabrart £| Q00: Gas Temp |
Capillry 000; RaughVac B
Capilary Curreni 000; Tube 1 Speed
Chamber Current
il 000; Turbo 2 Spesd
Corana Valtage | 000; Fimmare Version
Diverter Vale 000: Sheath Gas Flow
Eror slse 003 Sheath Gas Temp
Fimware Version
Bas Flow Binaiy Pump: Ripsle i
Gas Temp <[ . o
High ac
Instument State
lon Mode
Jan Palarty
lon Sourss
Locked Mode
MS 1 Heater
M5 2 Heater
Hebulzer

Mot Ready Text Long
Mot Ready Text Short

¢ Add all the parameter values you intend to monitor, and click OK.
Parameters that you may want to monitor include MS values (such as
heater, and vacuum pressure) or LC values (such as binary pump, column,
DAD, etc.) You can set the background and text color for each parameter.
You can also set a range for the parameters which are numbers. If the
value of the parameter is not within the limits which you entered, then the
background of the parameter is set to red.

5 Set up real-time plot displays.

As you condition the column, you can set up the displays to monitor the
effluent.

Right-click the chromatogram plot, and click Change.
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Chromatogram Plat

x
TiC

376134

b Freeze
375134
375134 Zoom Qut
376134 Adjust
375134~ Change...
PV T i T T T T
~ 12 20 10 o 10 20

30 min

In the Edit Signal Plot dialog box, you can select the type of display signal.

Edit Signal Plot

Available Signals

Selected Signals

Add >
Binary Pump: Salvent Ratio A
Binary Pump: Salvent Ratia B
Binary Pump: Diection of Piston < HEW,E
Binary Pump: Direction of Piston _

FTIC

" Predictable Range @ Floating Range

From: :I Y-as range,  |1.192032895¢ :|
To :I Offset i :|/

I~ Auto y-adiust

~Window Propeties

-anis range: [60 i

™ Draw Grid

[T | cancel Apply
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Step 3. Prepare the Triple Quad LC/MS

Do a Checktune, Autotune or Manual Tune

1 From the Context list, click Tune.

gAgl\:ntMussHuntanurkstatmnDataA:quws\tlnn
File  View Sample ‘Worklist  Method  Toaols  Help
Context: [Acquisition =] Layouts [Defaulttsyshivt ~

: natrume CETET TN

Tune

You can see the Instrument Status window, the Actuals window and the Tune
window when you switch to the Tune context. Click Tune in the View menu if
the Tune window is not visible.

Autotune | Manusi Tune |

Palarity Autotune
" Postive I Start fiom factor defaults I Tune Unit Only Auttune

£ Negaiive Target Peak Width

Crete Tune
ST Unt oz wide [z widest 25 ot
Checklune [Allvaues are in amu) Opiions
Unit Wide Widest
Moss ads o O o 050 om0 I~ Repart m/z belaw 100
Checktune
Target Tolerance Target Taget  Tolerance W’; ‘Ecum'p\ it

Tolerance
Peak width 070 014 1.20 0E0 250 [125

% Complete 50% 100

[Done - Checkiune [

2 Click Checktune to evaluate if the MS parameters are within the limits to
produce the specified mass accuracy and resolution. Checktune can take
approximately 45 minutes.

If the current tune file was last tuned with the Fast Scan Autotune, then the
Checktune algorithm only checks MS2. If the current tune file was last tuned
with Autotune, then the Checktune algorithm checks both MS1 and MS2.

If the current tune file was last tuned with the Fast Scan Autotune, then the
Fast Scan check box is marked on the Manual Tune tab.

Do a Checktune regularly.
You can run a Checktune with the following sources: ESI, AJS ESI, and MMI.
If Checktune passes, then skip to step 6.

If Checktune fails, then you can try using the Manual Tune tab to fix the
problem. See the next step.
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3 Try the following quick changes to get Checktune to pass.
a Click Manual Tune.

b If the failure occurred in MS1, click MS1. Select the Peak Width based on
which resolution failed in Checktune. You can select Unit, Wide, or Widest.
Then, click Adjust Gain & Offset.

putolune Manual Tune |

[~ Calbrant on @ LEoMS  C LooWaste Funel | Optics  MS1 | Colision Cell | M52 | Detector | Fies | acquision |

lon Source M1 parametors Gaindoffset Aoply
P — @ RFAT Cuct[125 amu Peakwidh  [Uat =
g Acquine
@ Posiive Soan Type: o Mass [1221.95 amu WidhGainl |48 Q
 Negative M52 Profle 2 o From [50 1o [280  steplad Widh Offset 1 [Dv D
Gas Temp [220 I = Enabled | Mass | Windon fois Bain 1 41
GasFlow [14 140 Umin b F 11803 16 ;
e e fvis Offcet1 [V
Nebuli
ebuizer 20 200 psi [V |62203 |16 Adust Gain & Difset
Copllay [3000 v [GZ54 e [2883 v g ?:;U;? :g
Chember ~ |z12193 [18 MS1 D0 3 v
Current 029 )
Fostiter DC1 2 v
csﬁ\;& 150 v Ramp parameter
g“aT"‘ 750 E Cell Aceel v <] Fiem [0 w[e b [02 fﬁ‘“w = i Ramp
s Temp ime
Sheah  [f7 Vmin Urit
iy L LD [Erd Azaure [DeAMassHumterT unehDOBYGEATE atunes TUNE XML O g

¢ If the failure occurred in MS2, click the MS2 tab. Select the Peak Width
based on which resolution failed in Checktune. Then, click Adjust Gain &
Offset.

d If the Adjust Gain and Offset passes successfully, then save the autotune
file. Click Manual Tune. Then, click Files, and click Save.

e Click Autotune.
f Click Checktune.

If Checktune fails again, you must run an Autotune, which is described next.

4 Click Autotune to tune the MS automatically (approximately 30 minutes for
each ionization mode for all models except the 6490 and the 6495; for 6490
and 6495, approximately 25 minutes per ionization mode). The system
automatically changes different tune parameters to tune the MS. You only do
an Autotune when needed.

For all instruments except the 6490 and the 6495, you can run an Autotune
with the following sources: AJS ESI, and MMI. With the 6490 and 6495, you
can run an Autotune with only the AJS source.

If Autotune fails, then you mark the Start from Factory Defaults check box.
Then, if you click Autotune, the instrument is tuned starting from the factory
defaults (approximately 30 minutes for each polarity for all models except the
6490 and the 6495. The 6490 and 6495 take approximately 25 minutes per
ionization mode.).
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Getting Started

Checktune and Autotune reports are automatically generated after Autotune
completes successfully. If Autotune fails, no reports are printed. You can
check the progress box in the lower right side of the Autotune tab to see the
reasons why the tune failed. Then, you can either fix the problem, or call the
Agilent service engineer and provide this information.

If Autotune fails or you assess that the Triple Quad LC/MS needs custom
values entered for its tune parameters, you can manually tune the instrument.
If you cannot get the instrument to tune successfully, then please call your
Agilent service engineer.

Autoture Manual Tune |

[~ Callorant on @ LCHMS O LCoWaste Optics | w1 | cotison el | ms2 | Detector | Fies | Acauistion

lon Source Optics pararmelers Dynaric Ramp T able Aeely
FEET — I Ensble
|4JS ESI 7t
Fi { [135] v Lensi DE B v
Leorago g NS i f Fragmentor Acauire
& Posilve Gcan Type Lens2 RF 0N Lens2 AF OIf
[MszPoile =] Mass | Velue
€ Negalive LR Skimmer 15 v Len2pc o0 ¥ [z
Gas Temp [300 KT
GesFlow [10 [100  win OutopcleRF [B00 v T i v
Nebulzer  [15 150 psi
Coplloy  [9000 v [8998 o[98 v Oetopole OC [5 ¥ Lens2 AF Phase| 35
Chamber
Cuarent 0.21 [}
Cgﬁ‘é’e 1500 v Ramp parameter
Sheath 3 <] Fiem [0 w6 by [02 Setling 25 ms Famp
Sew BT Bt Cell Accel v ] o
Sheath [77  [7g Mwi Unit
Bas Flow |7 0 [Farameter Values Sent [DAMassHunter\T une\ G0 0 \G B4E0C atunes: TUNE XML B gay

5 Optional. Click Fast Scan Autotune Only if you want to tune for Fast Scan.
You only do this step if the Autotune results are acceptable.

Fast scan acquisition is only supported on the 6490.

For Fast Scan acquisition you use one of these two scan types: MS2 Scan
and Product lon scan. Fast Scan autotune only tunes with the Wide (1.2)
resolution, Samples set to 1 (on the Manual Tune > Acquisition tab), and the
step size must be 0.2. The scan time in the Acquisition tab is generated
automatically based on the step size and the mass range.

Fast Scan acquisition is not supported for the 6470 and 6495. Instead, you
achieve the faster scan rate by increasing the step size to 0.3 m/z.

6 Inthe Context list, select Acquisition.

Switch LC stream to MS

+ After you condition the column and tune the Triple Quad LC/MS, you switch
the LC stream from Waste to MS. See “Switch LC stream to Waste.” on
page 13 for how to do this.
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Monitor MS baseline and spectral displays

If you did not monitor the LC baseline with a VWD or DAD, make sure that the
Triple Quad LC/MS baseline is stable, and no spectra of interfering intensity
appear in the display.

If you did monitor the LC baseline with a VWD or DAD, you change back to the
default Triple Quad LC/MS displays.

1 Right-click the chromatogram plot, and click Change.

2 Select the MS signal, and click OK.

View the system logbook for events and errors

As you prepare the instrument, you may run into an error that you want to
troubleshoot. You do this through the System Logbook Viewer.

+ Click Log () in the toolbar of the Data Acquisition window, and view the
logged events.

* Orclick Tools > System Logbook Viewer.

* Orright-click in the system taskbar. First, click Enable Notification. Then,
right-click LOG and click Configure. The system can notify you of new errors
and warning by showing messages from the taskbar.

When the System Logbook Viewer is open, you can select the time period to
keep System Logbook entries. You can set the value from 1 week to 1 year. To
do this, you click Tools > Purge Settings. The System logbook purge dialog box
opens.

@

File Edit View Tools Help

(ol @R AlY]
me

EventType EventSource Category Description i‘
[ ua/za/zms 08:15.31 AM Homal “w/kisEng “worklist End Completed un for worklst '5T_Largedatafies_16hewkl’
@ 03723201 Postwerklist script'SCP_PumpsAIDN completed.
@ 03/23/201{ 3 System logbook purge X Post-warklist script ‘'SCP_PumpsAION started
o 03/23/201 § _ Seipt file MH_Acq_Seripts.exe. seript SCP_InstiumentStandby, parameters executed successfully
@ 037234201 : = QuatPump_1: G13118;:PPO00OODEZ - Pump standoy
@ 037234200 Tweeh = Cancel Stanted run for script 'SCF_InstmentStandby’
@ 037237201 Completed Data Analysis for data file D: DatahST_LargeD. d
@ 03/23/200 Running Data Analysis for data file D: \MassHuntev\Dale\ST LalgeDelaﬂles\SamD\e 03
@ 037234201 Completed acquisiion for data file D:
@ 03/23/201 eted Run completed for data fle D Has:HurtonDats\ST LavgeDatames\Samp\a 08.d.
@ 03/23/2018 0F11:26 B Hamal BeoEng TCC_1: G131BC:DEBA055299 - Postiun 5
Status 20mE 1238 PM
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Step 4. Set up and run an acquisition method

Read and follow the instructions in the online Help for each of the tasks
described on the following pages.

Also, do Exercise 1 of the Data Acquisition Familiarization Guide to learn how to
set up and run an acquisition method.

1 Set up the method:
a Type the values and settings for each of the tabs below.
b Optional. If you want to download the settings to the instrument, click
Apply.
¢ To save the method, click Method > Save As.
d Name the method and click OK.
2 Enter values for all of the LC modules configured for the instrument.

DvredB — -1« Apply | B

DA HiP Sampler  HiP Sampler Pretreatment | Quat. Pump | Column Comp. DAD  QQQ

Froperties

Quat. Pump (G1311B) g mm

Flow * D Advanced
9300 | mUmin 4 Timetable (5/184 events)
[0 function centric view
Selverts Fl Max, Pi
. Time [min] A2y s =T B = oo N TG Proses
000 870 130 00 00 0300 600.00
B @ [130: 180 600 400 0.0 00 0.500 400.00
2.0 600 400 00 00 0.400
¢ D
o 0
Pressure Limit
Min 0.00 ° | bar M 600.00 | bar
Stoptime Fosttime
@ As Injector/No Limit ® Of
o] @]
Add Remove Clear Al Clear Empty
Cut Copy Paste Shift Times 000 : | min

Import Timetable,

" Method Editor | Viorklist | Sample Run |

Make sure when you type the MS parameters on the next page that the tune file
is the one that you want to use with the acquisition.

3 Enter the QQQ parameter values.

a Select the Scan Type from the list in the Time segments table. The Scan
segments table is cleared when you change the Scan Type. The

Agilent 6400 Series Triple Quadrupole LC/MS Quick Start Guide
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parameters available on the right change depending on the Scan Type for
the selected Time segment.

If you are changing the Scan Type from MRM to Dynamic MRM or to
Triggered MRM, you can copy and paste the transitions from the original
Scan segments table to the Clipboard and then to the new Scan segments
table. See the online Help for more information.

b Type in any Acquisition values you want to change. You can enter multiple
Scan segments.

You cannot set the fragmentor voltage in Acquisition if the instrument type is
an Agilent 6490 or an Agilent 6495. It always uses the value in the tune file.

i Method E ditor
Dv Wl B [[bamplem v Ay |9

Froperties DA HiP & ampler HiP Sampler Pretreatment  Quat Pump  Column Comp. | 000

Turs fis Stop tine Acquisition | Souce | Chiomatogtam | Instument | Disgnosics |
une\00VGEATE Anes TUNERML || @ Na imitdbs Pump Scan segments
B | [ &0 ~ [@ min S eament Name Start Mass EndMass | ScanTime | Fragmentor | Cell Accelerator Vokage | Polaiiy
» ‘ mn\ mnn\ 5nu| 380 E‘Pusmve
on saurce: Time fiteting
AISES| v [ Peskwidh [007 min

Time segments

g Sat

ScanType | DivValve | DEI2 | Della | 70
Tims

EMV [+) EMY (1
500/ so0|

[k

MR
Dynamic MM

Product lon
Precursor lon
Meutral Logs
Neutral Gain

Sean parameters

[ | _,‘J Step size: 01 = [
Data storage: Frofil -
Thieshold 0

275 ovolesss [ams  ms/ovcke

4 Set up to change Triple Quad LC/MS parameters with segments and scans:

a To add a segment, right-click anywhere in the Scan segments section to
bring up the Scan Segments shortcut menu, and click Add Row.

b Type the parameters for each Scan segment.

Acquisition | Souce | Ciomstorem | Instument | Disgrostics |
Scan seqments
E”g"';a‘;“d CompoundName 7 | ISTD? | Presusorlon | MS1Res| Produstion | MS2Res | Dwell | Fragmentor | Colision Eneray EE”ADDE;“*'” Polaiity

e Sisdmeihonne r 11| Uit Add o 3 5 Pasiive
Sullahoropyridazne | T 285 rit Delete Row [ 5[ Pasttive
Sulfamethazine O 2791 |Urit Sort 12 5 Fasiive
Sullzmethizol 271 |Onit ) 5 Past
(emethizo L o Import from Database Browser... ostve

Update DMRM Method ...
Cut

Copy
Paste

Paste from Clipboard

Fill Down

Fill Column
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5 Set up signals for the Chromatogram plot:
a Click Chromatogram.
b Select the Chromatogram Type, and type other plot values.

Acaiston | Souce Chromatogram | nstumert | Diagrostcs |
Chromstagrams

Chromatogram Type Label Estracted Masses | Precursorlon | Product lon Evchided Masses | Offset) Y-Range

Tic TE 0| 100000
MAM MAM 350 200 0 1000
EIC EIC 200 o 1000
ME1EIC MSIEIC 350 200 o 1000
ME2EIC MS2EIC 350 200 1} 1000
BPC BPC 200 0 1000

MS1BPC 200 200 1] 1000

MS52BPC 350 1} 1000

6 Set up the Stored instrument curves in the Instrument tab. In the Qualitative
Analysis program, you can display these values in the MS Actuals window for
the current spectrum. With the Triple Quad LC/MS, the values in the MS
Actuals window in the Qualitative Analysis program are the values that you
save in the Instrument tab.

a Click Instrument.

b Select the Stored instrument curves. These curves can be shown in the
Chromatogram Results window in the Qualitative Analysis program. The
values can be seen in the MS Actuals window.

Acauisiton | Soure | Chromatogram |nsuumg..|} Diagnostics |

Ayailable instrument cures Stored instrument curves

Capilary Chamber Crent
Capillry Current febulizer

Gas Flaw
Gias Temp
High ¥ac
151 Heater
M52 Heater
Pumal Curtent >
Pump2 Current
Flough Vac
Sheath Gas Flow
Sheath Gas Temp
Tuibol Speed
Tutbo? Speed

<

[ (& (5T

7 Set up the data analysis (DA) parameters.

A method can contain BioConfirm parameters, Qualitative Analysis
parameters, Quantitative Analysis parameters, or a combination. BioConfirm
is a separate product that you can purchase. You can mark the BioConfirm
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Automation check box on the BioConfirm tab; the Qual Automation check
box is marked on the Qual tab, and the Quant Automation check box is
marked on the Quant tab.

a Click DA.

b Optional. Mark the Qual Automation check box. The name of the current
Qualitative Analysis method is shown in the box. If you want to change the
Qualitative Analysis method that is connected, click [.] to select a
different method. When the Data Acquisition method is saved, the
Qualitative Analysis method that you selected is copied or linked to the
Data Acquisition method.

Properties | DA | Mutisampler  Multisampler Binary Pump  Column Comp.  GQQ
Qual | Quent |

[¥] Qual Automation
Qualitative Analysis Method
Select s method

Link o[ tapy]

Change to Method: - D:4MassHunter\Methods'B.08.00\Defaull.m )

¢ Optional. Click Quant. Mark the Quant Automation check box. The name of
the current Quantitative Analysis method is shown in the list. If you want
to change the Quantitative Analysis method that is connected, click ] to
select a different method. When the Data Acquisition method is saved, the
Quantitative Analysis method that you selected is copied or linked to the
Data Acquisition method.

d Optional. Mark the Generate Report check box on the Quant tab. Then, you
select the Method Path / Template File to use. If you want to print the
report, mark the Print to default printer check box. You can also mark the
Publish check box to create a CSV file, a TXT file, or a PDF file.

Properties | DA | Mulisampler  Mulisampler Pretreament  Binary Fump  Column Comp.  QQQ
[ Qual | Guant |

[¥] Quant Automation
Quantitative Analysis Method

Select a method

Link. @ Copy

Change lo Method: - D:\MassHunter\Methods\E. 08 00\QuantE xampleMethad mbQuantE xampleMethodr [ .. |

“Wiew Method
|| Generate Report
Method Path / D:\MassHunterReport Templates\QuantLetterQuantReport_ESTD_ResultsByCar

Template File
View Methad

[T Print to default printer

[Z] Publish CSY
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8 Set up the Properties for this method.

a
b
c
d

Click Properties.

Click [ ] to select the Pre Run Script.
Click [ - | to select the Post Run Script.
Type the Description for this method.

9 Save the method.

a
b

Cc

Click Method > Save As or Method > Save.

If User Management & Audit Trail or Compliance (with ECM) is enabled,

enter the Reason for creating a new version of this method. Click OK.
If necessary, name the method and click OK.

10 Set up and run interactive samples:

a

Click the Sample Run window. By default, the Sample Run window is
grouped with the Worklist and Method Editor windows.

Enter the Sample Name, the Data File Name, the Path and other values

Enter the Additional Information. You can change the value of the
parameters in the Additional Information list.

i Sample Run
»

Sample:

Comment
Data File

Auto Increment

Aditional Information

Name

Path

Parsmeter Name Parameter Value
Name: Sample1 Postion [No Injection L]
Sample 1D
Injection Volume |As Method L Gverride DA Method | C-iMassHunteriMethodsiPAH_Link
Sample Type Sample =
Wiethod Type Acquisition Only
Ealance Override o Override
Equilib Time (min) | 0
> Runlype Standard Run
|5ample0006.d| | View Data D
CilMasshurter\Data ]

Wlorklist | Method Editer  Sample Run

You can run a Data Analysis method from this window by selecting Both
Acquisition and DA or DA Only for the Method Type. In addition, you have

to set Override DA method to indicate which Data Acquisition method

contains the DA (Data Analysis) method to execute. You always have to do

this.

d To start the single sample run, click Run (.-) in the Sample Run window

or Run ((_[3)) in the main toolbar. You can instead click Sample > Run.

Agilent 6400 Series Triple Quadrupole LC/MS Quick Start Guide
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You can run the single sample in either locked or unlocked mode. When
the mode is locked, no one can change the method or sample parameters
during a run. You also cannot overwrite this data file in the Data
Acquisition program. The Lock button () in the main toolbar indicates
that locked mode is on.

11 Set up and run worklists

a Click Worklist to show the Worklist window. If the Worklist window is not
visible, click View > Worklist.

b Right-click the upper left corner of the worklist.

i Worklist X
Orid e B

umple Name | Sample Position Method Data File

Add Multiple Samples
Add Sample
Add Script

Mo Injection

Copy Rowts)

Delete Row(s)

Add Columns)..

Show/Hide /Order Calumns...
Text Size 3
Add Worklist..

Waorklist R rameters,,.
Impart Worklist..
Wrap,

v Track Worklist Run

| 3
Worklist

Method Editor  Worklist | Sample Run |

¢ Click Add Multiple Samples. The Add Multiple Samples dialog box opens.
d Enter all the information on the Sample Information tab.

Click Sample Position to specify the sample vial locations (make sure the
specific sample tray type has been configured by right-clicking the
autosampler device image).

Agilent 6400 Series Triple Quadrupole LC/MS Quick Start Guide



Getting Started

Add Multiple Samples ==

‘Sample Information

=

Sample Position

Select Viell-plate or Vial Ty Plate/Tray Type
Select Tray | [-oeAgitent”
E1- Wellplate Tray 2] ~setection Orign

© Topleft " Topright

¢ Bottom left  Bottom right

Number of samples Number of replicates

Well-plate/Tray

QK Cancel

Specify the locations, and click OK.

g To set up the worklist run, right-click the upper left corner of the worklist,
and click Worklist Run Parameters.

h On the Run Parameters tab, type the paths for the method.

i Click Data File Settings .

j Type or select the folders for the data files. Select the File Naming options.
k Click Additional Parameters.

I Review the information and click OK ..

m To start the worklist, click Run Worklist (([73)) in the main toolbar or Run
(J®) in the Worklist window. You can also click Worklist > Run.

You run the worklist in locked or unlocked mode. When the mode is locked, no
one can change the method or the worklist while the worklist is running.
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To use an acquisition method that has a different data analysis (DA) method
than the method entered in the worklist, show the column called Override DA
Method in the worklist by using the Show/Hide/Order Columns dialog box. In
this column, type the name of another method containing the DA parameters
you want to use for the sample. The DA part of this method is used instead of the
DA part of the current method.

You can also type the name of this method in the Add Multiple Samples dialog
box.
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Step 5. Review results with the Qualitative Analysis
program

Use the Qualitative Analysis programs to do these tasks and more:
Review results for acquisition method development
Select the most appropriate precursor and product ions for MRM analyses
Find compounds
Identify compounds
Do molecular feature extraction

Do the exercises in the Qualitative Analysis Familiarization Guide to help you learn
how to use the Qualitative Analysis program. View the Qualitative Analysis
eFamiliarization Guide for TQ to get an overview of the software.

Do Exercise 1 of the Data Acquisition Familiarization Guide to help you learn how
to use the Qualitative Analysis program to develop acquisition methods.

Also, refer to the online Help for the Qualitative Analysis software to learn how to
do more operations to analyze your data.

Step 6. Analyze data with the Quantitative Analysis
program

Another primary tool for analyzing and reporting Triple Quad LC/MS results is
the Quantitative Analysis program.

+ Do the exercises in the Quantitative Analysis Familiarization Guide to learn how
to quantitate the acquired data files:

Set up a batch and a method to automatically quantitate a set of samples

Review results by learning how to view and use the Batch-at-a-Glance
results screen

Identify and use outliers to change the method and requantitate the data
using a better calibration curve fit or other more appropriate settings

Also, refer to the online Help for the Quantitative Analysis program to learn how to
do more operations to analyze your data.

Agilent 6400 Series Triple Quadrupole LC/MS Quick Start Guide 29



In this book

This book contains brief instructions to help you
get started with your Agilent Triple Quadrupole
LC/MS. This book takes a quick look at using the
Data Acquisition program to:

* Prepare the instrument for a run.
* Set up acquisition methods.
* Set up and run worklists.
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