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MassHunter Qualitative Analysis Software B.08.00 SP1 CrossLab
Navigator and Workflows

Navigator

User centric

Interactive Browsing
— Walk the Chromatogram
— Spectrum Preview

Spectrum 1D
— Library/Database Search
— Molecular Formula Generator

No concept of compounds
No Feature Finding — ‘Find by...

What does the chromatography look
like? System suitability, S/N, plates...

What does the spectrum look of each
peak look like?

Can the spectrum be identified by
searching a library?

)

Qualitative Analysis Workflows

From Insight to Qutcome

Workflows

Compound centric

Automated Routine Workflows

Sample Purity

Compound Discovery

Compound Identification
Feature Finding — ‘Find by...’
No Spectrum Preview
No ‘User Spectra’

All Spectra are compound based.

What compounds can be found and
identified?

Agilent




MassHunter Qualitative Analysis Software B.08.00 SP1 CrossLab
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File opens in Workflows. File opens in Navigator.

The sample chromatogram(s) extracted. The sample chromatogram(s) are extracted.
Spectra not extracted. No compound results.

Method is NOT passed to other context. Method is NOT passed to other context.

Qualitative Analysis Workflows Agilent




MassHunter Qualitative Analysis Software B.08.00 SP1 CrossLab

TO p i CS From Insight to Qutcome
Qualitative Analysis Workflows
Workflow Definitions Qualitative

- Target/Suspect Screening T
« Compound Discovery

« Sample Purity

e Custom

Compound Mining Algorithms

* Find by Integration

» Find by Chromatogram Deconvolution

* Molecular Feature Extraction

* Find by Formula

Compound Identification
* Library and Databases

Generating Reports

Basic Qualitative Analysis features were covered in the previous webinar available at
www.agilent.com/en-us/training-events/eseminars/236e

Qualitative Analysis Workflows ::: Agilent
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MassHunter Qualitative Analysis Software B.08.00 SP1 CrossLab
Workflows Default Layout

File Launch Edit iew Find Identify Method Configuration Tools Help
BHES 9-0-REQADD H @G

o Sample Table |
_ 3 Sample
Chromatogram
Results

Copound L st = o \
Aot QR SAr v B HE%%% T 263 QF A -l BAD W = L
Mo data ta display. No data to display.

Compound
Chromatogram

Compound
|dentification

Structure

and Spectrum
Results

Viewer

Results

Editar: Waorkfl

= Meth

Method

|
ow@ dlentifi tunResum‘ I

Editor is a tab.
3% Agilent
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Workflows CrossLab

- From Insight to Outcome
Open Data File T ——
Ll i I . Qual Data j @
Open Data F|Ie D|alog BOX E% | ALL_IONS_MSMS sulfa
A <aigemo2.D vera
PS I Recent Items ! Forensics_TestMix \vera
O ptl ons : GCMS Pesticide
. ' GCMSD_Metabolomics.D
— Load Worklist Method E | GCQTOF Metabolomics
D L ' LCSQ_Suffasd
— Load Results Method S | LCTQ_DMRM.D
_‘_ peptide-suto.d
— Use Current Method @ - peptidems only.d
. Desktop : Pesticides
) ' SulfaDirugs
Sample Information e S
= rsulfas_PosMS.d
™
This PC < ?
* Load result data Florome:  [ovademoZD ol
L R u n m eth Od WO rkﬂ OW @ Files of type: | Data Files (*.d) W Cancel
_ N F TUREE Metworl Help
N Options
Load warklist method Sample Information
Load results method Sample Mame:  Samples &
(®) Use curent method Iser Marme : BCRARIETW Thoqadmin
Load result deta Sample Pogition: 1
Drescription : Part 05370-60045, lot 4733100, Exp 31-
[] Run method workfaw Lelgl

Qualitative Analysis Workflows



MethOd EdltOr C?E)"%”éLab
Adaptive User Interface- simplifies Method Editor

From Insight to Qutcome

= Method Automation r-9 | = Method Automation A = Method Automation r-9
Wiorkfl o F-% Wikl y-9 okl o r-%
Additional Chromatograms Additional Chromatograms F-Y Additional Chromatograms r-9
Reports Reports Reports
Export Export Export

= Compound Discovery = TargetfSuspect Screening

= Target/5Suspect Screening

Find by Formula Find by holecular Feature A Find by MRRM

Find by Chramatogram Deconvalution

Find by Fragments = Spectra

) Find by Integration ¥
Find by MRM Extract [ME/MS] &

=l Compound dentification

= Compound Discovery Extraction Data Format

Identification Workfow r-%

Find by Malecular Feature
Find by Auto MEMMS

Find by Targeted M5/M5

Find by Chromatogram Deconvalution

Find by Integration

= Compound Kentification
Identification Woarkfiow
Database Search Settings
Library Search Setings

Generate Formulas

No Data File Loaded

Library Search Settings

= Spectra

Extract (5]

Extraction Data Format

=/ Chromatograms

Integrate [M5]
Integrate [50)
Extraction Data Format

Adjust Delay Time

GCMS Data Loaded

I=I Chromatograms
Integrate [M5MS)
Integrate [L')
Extraction Data Format

Adjust Delay Time

LC QQQ dMRM Data Loaded

Qualitative Analysis Workflows




User Interface Configuration CrossLab
Separation types Unit Mass (SQ, TQ)

Configuration |Tools Help (Check GC or LC) Accurate Mass (TOF, QTOF)
Window Layouts 3

| LG SEttmEIE User Interface Cghfiguration x

User Interface Configuration...
Mark all of tjfe following that apply to the data you wish to analyze. Your choicef control the tools

Ch romatogram Displa}r Dptin:rn S that are engbled as well as the initial values for some parameters in the defaulf method.
MS -arl'lj MS':"-MS SFI-EEtFE DIE-FI-|E}’ 'Dpt“:"rl S Separation types Mass accuracy
Plot Line Definitions... GC [] Other (for example, CE) Unit mass (Q, QQQ)
Table Text Settings. LC Mone (for example, infusion) [] Accurate mass (TOF, Q-TOF)
MEE.S-EQE Box Dptin:rns.... lonization type MS levels
s megiate HEpDr‘t Files El or other “hard™ ionization technigue MS (any)

Cl, APCI, ESI, MALDI or other "soft”

ionization technigue []MSMS (QQQ. Q-TOF)

Man-M5 detectors
* Check Show Advanced Settings Cuv
from the Configuration menu to L
access the User Interface
Configuration. y cencel

 Also shows advanced Method
Editor features. MS Levels MS or MS/MS

Qualitative Analysis Workflows ::: Agilent



Qualitative Analysis Methods CrossLab

Open Method From Insight to Outcome
P <1 Open Method
ok [ B 10 E - Load the method relevant to the data set.
[Defackm * Method contains recommended/default
P | Defat-GCMS m parameters.
Riecent ltems | Defautt-GCMS-5G.m _ o
{gjﬂ“ﬁﬂsm * Method Editor values can be modified.
E |GCaTOF_Pesteide_Exampie.m « Saves time developing specific values.
Documents ]SlgnaITuanse&edmut.m
» Good starting point.
o « Tip: Load the applicable method.
T-hl'-ll:'li
) evane | A | Default-GCMS-SQ.M - GCMS and GC QQQ
@ Files of type: |I'~I'Iethud Files (*.m}) V| * DefaUIt-GCMSM eGC QTOF
e - Default-LCMS.M - LCMS

Qualitative Analysis Workflows ::: Agilent



Workflows
Definition

Agilent
CrossLab

From Insight to Qutcome

* Intended for routine and automated

analysis.
Select a workflow.

— Select the minin g al gonth m. S oo
File Lsunch Edit View Find Identify Method Confiquration Tools Help
eSS 9-c-RERAGG M @B S

— 4 Sample Table: sulfas PosMS.d % f\sample Chromatogram Resuits x

Develop method parameters.

| ORF - veoet QF GA: -k £ RS AL =S
Results Workflaw Acquisition 4102 [+ES1 TIC Scan Frag=125.0V sulfas_PoshS.d
. . Result Summary Saved Results Method Last Run Method Workflow Target Source  FileName  Sample Postion  Acquisition Method Acquistion Time T s 125 1
I I m Ite d to O I S fo r m an u al S pe Ctral b dqualified @t Default-LCMS.  Target/Suspect Screening  DAMassHunt sulfas_PoshSel P1.F1 sulfas_PosMSonly_demom 8/16/2008 11:2901 PM (LTC.05:00) !
08 073t
[l i o)) o
07
t t - (@i compound List: 4found x 6
_— 0 05
extraction. e M
General 02
- Formula Y omiz ¥ Masz ¥ ORT VWidth 7 Height V' Area 7 Score 7 Base Peak 7 lons W Saturated V. Mining Algarithm W IDSeurce W FY'V CE V7 MS/MS Count ¥ 02: 0518
CIZHIANIO4S 311080 3100737 1225 0038 363125 10363 947 IICRE 6 Find byFormuia FaF sur 01
- . CIOHSCING 025 2850209 2840135 OS18 004 627201 17560 9073 1210808 71 Find byFormuia FEF sur 0
CI2H14M4 025 3010732 2780836 0191 004 319308 99073 006 275008 6 Find byFormuia FEF sur 0 0z 03 04 05 05 07 i 13 14 15 16 17 18 19 2
) COMIONAO252 2710321 270028 0328 003 127375 I3 o1 27101 6 Find byFormuia FBF sur Courts (%] vs. Acquistion Time [min)
Manual extraction always creates a T  EETT T ;
y co: QEY KM -BHL WA L cos QH M - 0 WAL b B
«102 [Cpd 4: Subamethizole; C3 HIQ N4 02 52; 0325 +£81 EIC271.0913, 26 4105 |Cpd & Sufamehizole; C3 H10 N4 02 §2: 0325 + FBF Spectum (it
11
compound. I
1.0 o
45 8z
E—— ol w J e
[57 Method Editor: Workflow X & Stucture Viewer x 085 35 =0
. . 27
03 B2
Double-click on sample in Sample Table zsxs . oo :
© Method Automation A | Options  Time Rangels) 8 5
. - ~ 2
Workflow 075
Workfon Target/Suspect Screering v 15
Additional Chromatograms 07 q
Reparts Compound miring | Find by Fornula ~ 0= .
0 [ 1
Export Target source (".ccb, “csv, e, fomulas) v
. 0.55: 4105 |Cpd & Sufamethizole: C3 H10 N4 02 52: 0325 +E5| Scan (it 0.309
I R e ) [D:\MassHunter\PCDL\Sufas_AM_PCDLcdb 5. 5
Compound Discovery 045 45 gz
52
. Compound Kentification 04 ¢ =
] Requite RT match if database contains @ BT for the target compound 05 35 =
ompound report only (no analysis ; 3
Tz
# Spectra 025 25
r r Chiomatograms 02 2
R 015 15
01 1
0.05 05
. ' I N
. 05 0z 0% 0 B 04 0is 05 B 5 S EET]
= =R Results: Cpda: COHI0N402 52,0325 Counts (%) vs. Actistion Time (vin) Counts vs. Mass 1o Charge (méz]

Qualitative Analysis Workflows
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Workflows

Definition

A workflow is an automated sequence of steps
to complete a task and generate results.

Workflow is the table of contents.
All the steps are defined via the Method Editor.
Default workflows depend upon data set.

Workflows

— Target/Suspect Screening
— Compound Discovery

— Custom

The workflow parameters can be saved as part
of the Qualitative Analysis Workflows method.

Qualitative Analysis Workflows

Agilent
CrossLab

From Insight to Qutcome

= Method Automation & A Options  Time Range(s)
lNu:urkqu:w -y
' ork o Target/Suspect Screening | -
Additional Chromatograms [ e —
Reparts Compaound mining
A Clptiurlsl Time Rangels) I
P Can save
(®) Operate on entire n proceSS|ng time.

() Operate on retention times [in minutes] 36




Workflows CrossLab

=l Method Automation

Method Groupings vt s

Additional Chromatograms

From Insight to Qutcome

Reports

The Method Editor groups method sections to match workflows. e

[=| Target#Suspect Screening

Find by Formula

Find by Fragments

Find bx IR

« Method Automation via workflows.

Find by bMalecular Feature

« Target/Suspect Screening

" ork Flo Target/Suspect Screening e Find by Targeted MS/MS

« Compound Discovery Toret/Suspect Screening

Compound mining

Find by Chromatogram Deconvolution

Find by Integration

Compound Discow
Compound Kentification r-%

=/ Sample Purity

® Custom Find by Farmula
« Compound Identification

Extraction Data Format

e Spectra

=l Chromatograms

Integrate [M3]

« Chromatograms
Integrate [LW]
Integrate [GC)
Integrate [ADC]
Extraction Data Format

Adjust Delay Time

Qualitative Analysis Workflows



Compound Mining
Definition

Compound Mining defines the algorithm to be run to find compounds.
« All the steps are defined via the Method Editor.

« Mining Algorithms depend upon data set selected.

« Mining Algorithms depend upon workflow selected.

Whark flow Target/Suspect Screening

Auto-Select Compound Mining

Compaound mining
Auto-Select Compound Mining

Find by Famula

Find by Fragments

Find by MRM
ok Flow Compound Discoveny .
Compound mining Auto-Select Compound Mining -

Auto-5Select Compound Mining
Find by Molecular Feature
Find by Auta M5/MS

Find by Targe‘ted MS/MS
Find b
Find by ( hn:nmatr:nqram Deconvalution

Qualitative Analysis Workflows

ook flow Sample Purity v A

Compound mining Find by Formula v A

All features may not be visible
with the Adaptive User
Interface.

C

Agilent
rossLab

From Insight to Qutcome

e ork o Custom

Axailable actions

eqr:
Currelate TIC with MFE Cumpuunds

Comelate UV Chromatograms with Compounds
Delete All Previous Results

Delete Find Compounds Results

Export All Chromatograms to C5Y Files

Export All Integration Results to CSY Files
Export to ASR

Export to CEF

Export to C5Y

Export to MGF

Actions to be mn

Irrtegrate and E:tr.ac:t F'eak Spectra




Compound Mining chais) b
Auto-Select Compound Mining

Auto-Select Compound Mining defines the algorithm to be run to find compounds.

- Based on data set loaded.
* Not always present, for example MRM data.
« Available with only Target/Suspect Screening and Compound Discovery.

« (Good starting point.

i ark flow Compound Discovery &4
Mfork flaw Tanget/Suspect Screening ~ A
Compound mining Auto-Select Compound Mining ~
Compound mining Auto-Select Compound Mining Auto-Select Compound Mining
Auto-Select Compound Mining E:g gmlﬁlsa;ruﬁ;ature
Find E: Efa”;;[:ms Find by Targeted 1S/
Find by MM Find I::. ( hrcmathram Deconvolution

Qualitative Analysis Workflows ::: Agilent



Workflows CrossLab

Targetlsuspect Screenlng = Method Automation A | & Options  Time Rangels)
“I know what | want, is it there? T e Ja
Tamet/Suspect Screening
e Useful with accurate mass data (TOF, W Compound mining E:EE:;‘US Discovery
QTO F). s
* Requires a library or a database
— List of compound formulas (formulae) A Options | Trme Ranget®)
— In the form of cdb, csv, cef files |
— Can enter the neutral mass el Toroet/Suspedt Screening viA
. . . Compound mining Auto-Select Compound Mining w
« Mining Algorithms (data dependent) - . Ir—
arget source (".cdb, =[N ormula
— Find by Formula - e b e
|D:\I'U'IassHurrter\F‘CDL Festicide_Example cdb (& -

— Find by Fragment (accurate mass data)
» Are the fragments logical losses?

— Find by MRM
« Used with MRM data (QQQ)

FRequire BT match if database containg a BT for the target compound

Only report qualified compoundz

Require RT match
Only report qualified compounds

Qualitative Analysis Workflows



Agilent

Workflows CrossLab

S am p I e P u rlty = Method Automation A | 4 Options  Time Rangels)
Wkl i r-%
i wforkFlow Target#Suspect Screening v |A
Additional Chromatograms = .
Target/Suspect Screening
. . Reparts Compound mining adample Funty
« Uses high resolution data. Campoliia UsGovery

« Requires a library or a database
— List of compound formulas (formulae)
— In the form of cdb, csv, cef files

« Mining Algorithms (data dependent)
— Find by Formula
« Adds sample purity calculations

« Adds the area percent calculations and
report.

Warkflaw Sample Purity v A

Compound mining Find by Formula v A

Target source (".cdb, *.csv, " .cef, formulas)

| D:\MassHurtter\PCDL \Pesticide_Example.cdb A

Require RT match if databasze containg a BT for the target compound

Orly repart qualified compoundz

Require RT match
Only report qualified compounds

Qualitative Analysis Workflows



rOSS

Workflows CrossLab

CO m po u n d D I Scove ry = Method Automation A A Options  Time Range(s)

“I don’t knOW What I have, flnd the I:Ddr:::mhmmatugrams ﬂl ok flow Target/Suspect Screening ~ A
. . ) Target/Suspect Screening

compounds and identify them Conpourd iring a2z

— + ‘
ompound Discoveny
LISl

« Library or database is optional.
— Usually one database or library is specified.
— List of compound formulas (formulae)
— In the form of cdb, csv, cef files

"ok flow Compound Discovery w

Compaound mining Auto-Select Compound Mining

Auto-Select Compound Mining
] |dentifu by - Lib Find by Molecular Feature
entify by - Library 4 219 o e e

i Find by Targeted M5/MS A
Library / Database Find by Integration
RN EEE = i 3 Find by Chromatogram Deconvolution

« Compound Mining
— Auto Select Compound Mining
— Find by Molecular Feature
— Find by Auto MS/MS
— Find by Targeted MS/MS Hovellp | [Tove Down Add Remove
— Find by |ntegration ®) Search all libraries / databases

. . () Stop at first library / databaze match
— Find by Chromatogram Deconvolution st e ot componnd

Identity by - Formula generation
() Alveays (®) “When there are no Library / D atabase hits

Qualitative Analysis Workflows




rOSS

Workflows CrossLab

C u Sto m = Method Automation A& A Options  Time Rangelz)
“ IWnrkﬂcw al

| know what | need to do, generate the = b————— wardon
CO m pO U n d S ! 7 Reports Compaound rining 5' tfﬂlﬂcl

e ark: o Custom ~ A

« Selecting Custom provides Available Actions.
Available actions

 Define and refine the actions in Method

eqr;
. Currelate TIC with MFE Cumpuunds
E d |t0 r. Comelate UV Chromatograms with Compounds
Delete All Previous Results
Delete Find Compounds Results

1 Export All Chromatograms to C5V Files
° Aval Iab | e for al | d atas etS . Export All Integration Results ta CS5V Files
Export to ASR
Export to CEF
Export to C5Y
Export to MGF A

Actions to be run

C I
Irrtegrate and Extrac:t F‘eak Spec:tra

Steps must be logical -

Qualitative Analysis Workflows



Compound Mining CrossLab
Target/Suspect Screening Method Editor

EIC Peak Fitters Charge State Fragment Annotation Fragment Peak Filter

whorkfl creeni e
S Target/Suspect 3 - - Target Source lon Species Fragment Confirmation EIC Integration
Cormpound mining Find by Formula v A Target source (" .cdb, " cev, *.cef, formulas, neutral masses)
| D MazsHunter\ PCOL\default cav |
l Walues to match i
EIC Integration EIC Peak Fitters Fragment Peak Fitter Results

© Target/Suspect Screening E;nq;:;ir?dT match if da Target Source Fragment Options Match Tolerance

. — Target source (".cdb, “cav, " cef, fomulas, neutral masses)
Find by Farmula
Find by Fragments M [D:\WassHuniter\ PCD L defaut csv |

Find by MREM

Values to match Signal to Moise Peak Spectrum (MS) Results

Require BT match if databaze Options Integrator Chromatogram Peak Filters
compound,
Find compound settings

() Treat each transition as separate compound

[Single precursor ion and product ion values)

« Method Editor reveals 3 a
— Find by Formula
— Find by Fragments
i Compound results
- Flnd by MRM Detect most abundant peak by

« Selecting the ‘Find by’ in the Method Editor ® Peck ares O Peak height
opens additional parameters.

(®) Group transitions by compound name

; Agilent

Qualitative Analysis Workflows




Compound Mining
Sample Purity Method Editor

Wwiorkflow Sample Purity v A

Compaound mining Find by Formula v A

l

= Sample Purity ‘

Sample Purity

Find by Formula ‘

* Only 2 Method Editor choices
« Sample Purity parameters
* Find by Formula

— Useful for LC/TOF or QTOF data.

— Requires a formula database.

Qualitative Analysis Workflows

Agilent
CrossLab

From Insight to Qutcome

Integrate (UV)  Suitability (V)  Peaks (UV)
Options Delay Time Exclude Masses
Sample purity
Algorthms to use
TIC % [Juv A2
[ JEIC/TIC % [JuvB X
[]ADC %
Calculation settings

(®) Use peak areas

RT acceptance window: +/-

Gualfication settings

(®) Single algorithm TIC %
() Mirimum of all selected algorithms

() Awerage of all zelected algarithms

() Maximum of all zelected algorithms

() Use peak heights

Integrate (ADC)  Peaks (ADC)
Integrate (M5) Peaks (M5)

[JuvCx

[]TwC %

tirirmum acceptable purity 7

Target Source  |on Species  EIC Integration  EIC Peak Fiters Charge State

Target source (".cdb, *.cav, ~.cef, formulas, neutral masses)

| 0 WMassHunter'\PCD L \default cav

Walues to match

Require BT match if database containzg a BT for the target
compond.

; Agilent




Compound Mining chais) b
Compound Discovery Method Editor (1)

Mass Filters Mass Defect Fragment Peak Fiter Results
Extraction lon Species Change State Compound Filters
Mu-eled umpuund 2 _ Extraction algorithm Processing  Excluded Masses Results
Auto-Select Compound Mining
Find by Molecular Featurs Target data type Sm  Compound identification
Find by Auto MS/MS . . i .
Find by Taraeted MS/MS Inpt data range Retention time window: | D.25ﬂ| it
Find by Integration . i
Find by Chromatogram Deconvolution [ Rstict retention tme to. | Posiive MS/MS TIC threshold | 1000|
[ Restrict méz to Negative MS/MS TIC threshold: | 1000|
Mazz match tolerance: | D.ﬂEﬂ[H]| 'z
Peal fiters
_ ) [] Limit to the largest 50 compounds
= Compound Discovery Use peaks with height Compound fragment fitters
[Profile and centroid spectra _
Find by Maolecular Feature [] Filter results by fragments
) ) Fragment mazz filtker miz
Firnd by &uto k55 Compound ion count threshaol
Meutral lozz filter iz
Find by Targeted MS/ME d
B0l i atch specified fragrments:
Fird by Chrormatogram De..., i i '
Require relative peak heig LIS
Find by Integration Al Fragments

M azs match tolerance:

Symmetric {m/z) + |0.5000

* Multiple Compound Mining algorithms
available.

round compounds

Compounds with sa rE0f MAZ OCCUmng

* Find by Auto MS/MS and Find by Targeted T [ s
MS/MS specific to QTOF data. Crceptwhenthe TCeweeds | | |Agie2 .

Integrator  Processing Cpd TIC Peak Fiters  Peak Spectrum (MS)  Results

Integrator selection

Qualitative Analysis Workflows




Compound Mining chais) b
Compound Discovery Method Editor (2)

Settings  Mass Fiters Compound Fitters  Results

Auto-Select Compound Mining ~ Resolution:

Bto-Select Co vlini . .

Fl b*_.rr Feature AT window size factor: | |11]DD'I]|

Find by Auto MS/MS

Find by Targeted M5/MS Pealk filter:

Find by Integration _

Find by Chromatogram Deconvalution Ercluded m/z: |2‘l3 |

example; 46,43

1 Spectrum peak threzhold | D.D'I]| &
SMR threshold | 2.m|

= Compound Discovery Extraction window:

_ Left m/z dela: | 0.3000|
Find by Molecular Feature
Find by fusto MS/MS Right 'z delta: | 0.7000|
Find by Targeted M50 m/z delta units: AMLU w
Find by Chromatogram De.., Component shape:
Find by Integration [ ] Use base peak shape

Sharpnessz threzhold: 25.00 4

. ) Exclude Massi(es) Adjust Delay Time Peak Spectrum Bxraction Results
* Find by Chromatogram Deconvolution Integrator Chromatogram Peak Fiters s =
— Similar to Quantitative Analysis and Integrator selection
Unknowns Analysis. Agile 2 v

Qualitative Analysis Workflows




Compound ldentification
Definition
I{EJ Identify &1l Compaunds = I

| dentify by - Library / D atabaze zearch

Librany / Database Score fwd)  Score (rev)

O \MassHunter\PCD L \default cav

ke L = e Add Femove

(®) Search al libraries / databases
() Stop at first lbrary / database match

b airium hits per compound:

|dentify by - Formula generation
() Alweaps (®) ‘When there are no Library # D atabase hits

Component of the Method Editor
— Establishes database or library to use.

Qualitative Analysis Workflows

(¥} Search Library / DB for &1l Compounds =

Agilent
CrossLab

From Insight to Qutcome

{E} Generate Formulas from Al Compounds -

Search Criteria  Peak Limits = Positive lons  Megative lons = Search Resu
Values to match

() Molecular formula

(®) Maszs

() Maszs and retention time [retention time optional]

() Masz and retention time [retention time required)

Match tolerance
Fetention time 0.100 minutes

(¥} Search Library / DB for &1l Campounds =

Search Criteia AT Scoring  Peak Fiters  Tolerances
Search criteria (.cdb)
Resztict gpectral comparizon bazed on

[ ] lonization made

[nztrarnent bype

[ ] Cellizian ensrgy

" Y

Search criteria (L, xml)

Enable screening Adjust score

Allowed Species  Limits = Charge State  Fragment Formulas

Change camier to be assumed if not known

Fozitive iong: Megative ionz:

[l -=l=ction ]

+H -H

+Ma []+Cl

] +k ] +Br

+MH4 +HCOO

[] +C2HE +CH3Co0

[]+C3HE W [] +CF3Coo

L T [ ][] B
M5 ion electron state: allow both even and odd W

Group hitz with 2ame farmula [but different charge carriers)

BElements and limits

haximum
a0

120

30

30

5

3

Elerment rinimunm

i = O I
[ B - B i B 4 [ - B SV




Find by Integration

Example

* Load the data file Evaldemo?2.D
— Simple data file.
— GCMS SQ data.

* Load the method Default-GCMS-SQ.M.

» Set the Workflow to Compound Discovery.
» Select Find by Integration for the Compound Mining.

« Add the NIST17.L.

* Review the Find by Integration parameters.

= Compound Discovery I (P} Find by Integration = I

Agilent
CrossLab

From Insight to Qutcome

Exclude Mass(es) Adjust Delay Time

Fird by Molecular Feature

Integrator Chromatogram Peak Fiters
Find by Chramatagram Deca...
Inteqgrator selection
I Find by Integration I
Agile 2

* Run Method Workflow or run icon.

Qualitative Analysis Workflows

Peak Spectrum Extraction Results
Chromatogram Extraction

A Options A Time Bangels)

Whark flow Compound Discovery w

Compound mining Find by Integration ~ A

Identity by - Library / Database zearch

Library / Database Score fwd)  Score (rev) A

D:\MassHurterLibrany W MIST17.L

i =i eyt = B Add R emowve

(®) Search al libraries / databases
() Stop at first library / database match

bl awimum hits per compound:

] Identify by - Farmula generation
Always “When there are nio Librane / Databaze hits

Agilent




Agilent
CrossLab

From Insight to Qutcome

Find by Integration
Results

E Agilent MassHunter Cualitative Analysis Workflows B.08.00 - Default-GCMS-50.m - X
File Launch Edit View Find ldentify Method Configuration Tools Help
[3
BHdEI 9-c-RERADG M @B
hﬁ Sample Table: evaldemo2.D x ASample Chromatogram Results x
L+ OR = 2ot QR S vl B B L eI
Results Warkfl o Acquisition w102+ TIC Scan evaldema2 D
Result Summary Saved Results Method Last Run Method Woarkflow Target Source Sample Name  FileMame  Sample Position Acquisition Method Acqr 14 -1l 7983
» didentified [4 found) Default-GCMS-  Compound Discovery  Di\MassHuntehlibrandMISTI7.L Sample A evaldemo2.D 1 evaldemo. M 12/27/2016 3 5283
054 3.790
fal | ] n
@Cu mpound List: 4found xX 0
oz B N %102  +TIC Scan evaldemo2.D
fal | a2 1 oo 5671 7363
General Library Search Compound [dentification
Formula 7 RT W Width W Height W Area 7 Score W Base W Mining Algarithm ™ [D Source W File ¥ Scare [Lib) W Lib/DBE W Cpd W7 Mame WOHits W AL W 0.5 3730
b C12HZE 5.253 0087 3641422 3629101 9966 571 Find byIntegration LibSearch evaldemo2.D 99.66 MISTIT.L 1 Dodecane 5 112-40-3 n
C12H10 6671 008 4644713 5117592 9255 154 Find byIntegration LibSearch evaldemo2.Dr 9858 MISTIT.L 2 Biphenyl 5 82-52-4 0
C12HSCI  7.963 006 480633 40001 9237 188 Findbylntegration LibSearch  evaldemo2D 9937 MISTIZL 3 1,1-Biphenyl, 4chioro- 5 2051623 52 54 5B 58 & 62 B4 BE BB 7 72 74 76 78 8 @2 B4 85 g8 8 92 94 95 48
C17H3402 979 0099 2204662 2512553 OT.65 74 Find byIntegration LihSearch  evaldemo2.D  97.65 MISTIZ.L 4 Hexadecanoic acid, methyl ester § 112-39.0 Counts (%] vs. Acguisiion Time [min]
@.‘_Cumpuund Chromatogram Results x @Cumpuund MS Spectrum Results x
2ot QR mA? - H BLS BB . 26t QB HAr - S0 k=
¥102 [Cpd 1: Dadecane: C12H26: 5253 + TIC Scan evaldema2.D x10% [Cpd 1: Dodecane; C12H26, 5.253: + Scan (i 5.242:5.264 min, 5 sca.
1.1+
A4
1.05 124
1 45 &
@Cumpound Kentification Results: Cpd 1: Dodecane; C12H26: 5.253 & Structure Yiewer: Dodecane x 095 4.4
N 4.24
E@ = Structure | MOL Text s
= U= 0.854 +
10 Techniques Applied 48 am 3.8
PFENY DESearch-LibSearch ] 3.6
0,75 14
Best 4 MName -HAFormulza RT HFlags & Lib/DE Bl a7 . =
d o
3 [ Dodecane  C12H26 5.253 MISTI7.L 329 =
0,65 R —
3 [ Dodecane  C12H26 5.253 MISTI7.L 3 =
0.6 2.8 ~
4 [ Dodecane  C12H26 5,253 MIST17.L
0,554 &% B A A
[ [ Dodecane  C12H26 5,253 MISTIT.L 54
[ ) Hexadecane  C16H34 5,253 MISTIT.L ] 22
0.45 i
cHa 04 2 —
Hac /\/\‘\//\//\‘\/\// ) 1.8 S
0.354 164
0.3 1.4
0.25 1.24
0.2 1
0154 e
i 0.6 — oy
11 — =
0.4 B o . =
005 L J | B RN \ =
02 I Y 2
o - L ol dddl]li78 &
T T T T T T T T Tt T R ey S —
55 E BS 7 25 g 25 35 40 B0 80 100 120 140 160 180 200 220 240 260 280
@Cnmpnunu Identification Results: Cpd 1: Dodecane; C12H26; 5,253 Counts [%] ve. &cquisition Time [min) Caunts vs. Mase-to-Charge (miz]

Qualitative Analysis Workflows

Agilent




Agilent
CrossLab

rom Insight to Outcome

Let's take a moment for questions on Workflows and
Compound Mining Algorithms

Up Next:
Data Review

4. Agilent




Data Review CrossLab
Sam p I e Tab I e From Insight to Outcome
Dﬁ Sample Table: evaldemo2.Dx »
5 EORE 3 =
Results Wiarkfl o Acquisition
Result Surmmary Saved Results Methodlast Run Method Wiarkflowe Target Source Sample Mame  FileMame  Sample Position Acquisition Method Acquisition Time
b |4identified [ faund) Default-GCMS-  Campound Discovery DiMassHunterLibranAMISTIT.L Sample & evalderno2.D 1 evalderno, M 1272772076 21837 PM [UTC-05:00] |

« Sample Table shows information about the
sample.

— Workflow column shows most recent workflow
applied to data file.

* Results
— Four compounds identified (4 found in library).
— Saved Results Method.

« Must be saved and shows Qualitative Analysis
parameters.

» Workflow
— Workflow used and library searched.

Qualitative Analysis Workflows

« Acquisition
Information about acquisition parameters.
« Toolbar
Add/Remove Columns
Run method workflow
Can run on multiple samples
Reprocess sample
Can reprocess single samples or
reprocess with a different workflow.
Sample Information

ZA sample Table

i e &




Data Review Chtey b
Compound L|St From Insight to Outcome

@Cu mpound List: 4found x

Pl <& 4l g

General Library Search Compound ldentification
Formula 7 RT FwWidth™F Height =7 Area ™7 5Score W Base Peak ™ Mining Algarithm ™ ID Source ™7 File o score [Lib) %7 Lib/DE 7 Cpd °F Mame W Hits W CAY W
[ ] |C12H26 5,253 Q05T 422 362901 9965 571 Find by Integration Llib%earch  evaldemoZ.Dr 99,65 MISTI?L 1 Dodecane 5 112-40-5 |
C12H10 G671 00% 4644713 5117552 9955 154 Find by Integration LibSearch  evaldemo2.Dr 99,55 MISTI7.L 2 Biphenyl 5 92-52-4
C12HSC] 7.963 Q.06 4450633 4440001 99.3F 155 Find by Integration LibSearch  evaldemo2.Dr 9937 MISTI7.L 3 1,1'-Biphenyl, &chlaro- 5 2051-62-9
C1THz402 279 0099 2204662 25712553 9765 T4 Find by Integration Lib%search  ewvaldemo2.Dr 97.65 MISTIT.L 4 Hexadecanoic acid, methyl ester 5 112-32-0

« Compound List shows 4 compounds e Coturmr }
» Four compounds identified Add A1l Columns |
« Context menu yields numerous options for formatting a/Remove ol
— Add/Remove Columns Fit Calumns to Window ,
— Auto Size all Columns Auto Size All Columns
_ S rtn Fermowe Colurmn Filters (at this Lewvel)
0 I.g . ) Sort Ascending
- COpyIng, pr'ntlng and eXpOI’tIng Sort Descending
° Toolbar Restare Sart Order
; Restare Default Table Layout
— Hide any currently empty columns i Compound List Comy Column to Clisboard :
— Auto Size A” CO|UmnS e &[4 9 53 Copyto Clipboard Ctrl+C
— Select previous and next compounds S Print.
Export..

Qualitative Analysis Workflows




Data Review
Compound List

Agilent
CrossLab

From Insight to Qutcome

 Additional options are available in the context menu.
— ldentify Compound(s)
* Initiates Identification workflow for selected compounds.
— Search Using NIST MS Program
— Add/Edit Manual Identification
» Overwrites current Name column.
— Send Spectra to PCDL database.
— Initiate Quantitation
» Useful with MRM data

» Launches Quantitative analysis and transfers transitions
and collision energies to the quantitation database.

Qualitative Analysis Workflows

W o

@Cumpuund List: 4found x
Fe =8 4 1
General Library Search Compound ldentification
Formula 7 RT FwWidth™F Height =7 Area ™7 5Score W Base Peak ™ Mining Algarithm ™ ID Source ™7 File o score [Lib) %7 Lib/DE 7 Cod =F Mame S Hits W CAY W
b [Ci2H26 5253 0067 3641422 3620101 99.66  57. Find by Integration LibSearch  evaldemo2.D 99,66 misTiz,)  Add/Remove Columns.. 2.4 3
C12H10 6671 00% 4844713 5117592 9355 154 Find by Integration LibSearch  ewaldemo2.Dr 99,58 MISTIT.| Select Al 1524
C12HSCI  7.983 006 4450633 4440001 9937 183 Find by Integration LibSearch  evaldemo2.D 99,37 MISTIT.| . 151-652-9
C17TH3402 979 0093 2204662 2512553 97.65 74 Find by Integration LibSearch  evaldemo2.D 9765 MIST17.] ldentify Compound(s) |2-39.0
Zearch Using MIST bS Prograrm..,

Add/Edit Manual Identificatian...
Send Spectra to PCOL

Clear Cormpound ldentification Results
Delete

Initiate Quantitation...

Copy to Clipboard Ctrl+C
Print...

Export...




Compound List chae) b
Super Header vs. Header

@Cnmpnund List: 5 found o
fe <& 4 g
Gerneral Library Search Compound ldentification Databasze Search

Farmula W RT W Width ™7 Height™F Area ™7 Score W Base Peak™  Mining Algorithm 7 ID Source ? W Score [Lib] W Lib/DE W Cpd W Marm CAS RTDiff ([OB) =7
P C12H2EB 5,278 D097 325283 44275 9939 574 Find by Integration LibSearch Ewal DERMCIT 93,39 demo.l 1 Dodecane 1 112-40-3 27675.225

C12H10 6431 0159 396452 69784 9989 15440 Find by Integration LibSearch EVALDERMO,D 99,69 dema.l 2 Biphenyl 1 92-52-4 1015.939

C12HAC] 7.737 D167 347541  590% 99,27 188.2 Find by Integration LibSearch EvALDEMO.D 99,27 demo.| 3 d-Chlorabipheng 1 2051-62-3 1014.633

5,947 0109 30492 15923 253.1 Find by Integration EvALDEMO.D 4 o}

C1TH3402 9772 0153 373249 54342 9359 T4 Find by Integration LibSearch EVALDERMO,D %5.59 dema.l 5 Methyl palmitate 1 112-390 1012.5%5
@Cnmpnund List: 5 found 4
fe <& 4 g

General Library Search Database Search

Cpd W CAS il Formula F RT wWidth ™7 Height™F Area ™ Score 57 Base Peak ™ Mining &Algorithm =7 1D Source il File W Score [Lib) W Lib/DB “ RTDiff DB) =

1 Dodecane 1 112-40-3 C12H26 5278 0.097 325283 44275 9939 571 Find by Inteqration LibSearch EVALDEMO,D 99,39 demo.l 27673.225
bz Biphenyl 1 92524 C12H10 6431 0159 393452 9734 9959 1541 Find by Integration LihSearch EvaLDEMO.D 99,569 demo.| 1015.939

3 AChlorabiphend 1 2051-62-9 C12H3C] 7.737 0167 347841 59095 9927 1585.2 Find by Integration LibSearch EvALDERMO,D 99,27 dema.l 1014.833

4 o 5.547 0109 50492 15923 2531 Find by Integration EvALDEMO.D

5 Methyl palmitate 1 112-380 C1TH3SO2 9772 0153 373249 54342 9559 741 Find by Integration LibSearch EvALDERMO,D %59 dema.l 1012.5%6

Sub Headers can be moved with the super header.

@Cumpuund List: 5 found x
CE <& 4l o
General Library Search Campound ldentification Database Search
Farmula il W RT WWidth ™7 Height™F Area ™7 Scare W Base Peak™  Mining &lgorithm &7 ID Source W Score [Lib) W Lib/DE W Cpd S Mame W Hits W CAS  RTDiff [DB) W
» E’“C12H26 EVALDEM D L —— 5278 0.097 325283 44275 9939 571 Find by Integration Libsearch 99,39 demoa,| 1 Dodecane 1 112-40-3 27675.225
C12H10 EvALDEMO.D 6431 0159 398432 69784 99.69 1544 Find by Integration LibSearch 99,69 demoa.l 2 Biphenyl 1 92-52-4 1015.939
C12H9C] EvALDEMO.D .77 067 347841 59095 99,27 1852 Find by Integration LibSearch 99,27 demoa.l 3 A Chlorobiphemn 1 2051-62-9 1014.833
EvALDEMO.D 8.547 0109 80492 15923 2531 Find by Integration 4 o
C17TH3SO2 EvALDEMO.D 9.772 0183 373249  Sd4gd2 9BE9 0 7441 Find by Integration LibSearch 9559 demoa.l 5 Methyl palmitate 1 112-39-0 1012.555

Qualitative Analysis Workflows - Agilent




Data Review Chtey b
Compound Identification Results

@Cu mpound Mentification Results: Cpd 1: Dodecane; C12H26; 5.253 b 4
- Compound Identification Results more by 4
detailed information about compounds. ID Technigues Applied &
— Detailed information about identified 4 | DBSearchlibSearch
Compound. Best & Mame -AFormulas RT 41D Source-AFlags-ascore A Lib/DE R
. May be tabbed WlndOW |n defaUIt |ay0ut 4 i) Dodecane  C12H26 5,253 LibSearch 99,66 MISTIT.L
. . Mame + Lib/DE R Mum Peaks 4 Reverse Score 4 Score [Lib] &=
« Shows 5 Ilbrary hits. Dodecane  MNISTIT.L 59 99,66
° SUb Ievel ShOWS add|t|0na| |nf0rmat|on Eest &8 Mame H\Formulad RT 410 SourceaFlags & Score & Lib/DE &
abOUt |dent|f|ed Compound. B 3 Codecane  C12H26 5253 LibSearch 99,32 MISTIT.L
. . B ') Dodecane  C12H26 5253 LibSearch 093,12 MISTI7.L
 Context menu yields numerous options for > R~
formattlng. L () Hexadecame C16H34 5253  LibSearch 9346 NISTIT.L
—_ Add/Remove CO|UmnS ||§’Methnd Editu:ur:Findhylntegratinnl@(nmpnundIdentificatinn Results:Cpd 1: Dodecane; C12H26! 5.2...[
— Auto Size all Columns
— Sorting
o Copylng’ prlntlng and exportlng @Cumpuund Kentification Results
» Toolbar o

— Hide any currently empty columns
— Auto Size All Columns

Qualitative Analysis Workflows 3.3 Agilent



Data Review CrdssLab

Sample Chromatogram Results
« Sample Chromatogram Results. Asepeonmepnias: "
ot QB S vk B R LSS

— Can be overlaid or list modes FITR—
» Toolbar

— Autoscale X-axis and Y-axis

— Autoscale X-axis 03]

— Autoscale Y-axis o]

— Unzoom (multiple levels) B

— Autoscale Y-axis during zoom

— List mode or overlaid mode o

— Maximum number of panes

- Compound Overlay mOde mD 52 53 54 55 56 67 58 59 6 61 6.2 63 6.4 5566 6.7 58 69 7 71 72 7.3 74 75 76 77 78 7.9 B 81 B2 83 84 85 86 87 88 89 I 91 92 93 94 95 96 97 98 99

— Extract Chromatograms (allows TIC,
BPC, EIC, etc. to be extracted.

— Scale Chromatogram Off /A sample Chromatogram Results
— Scale to Largest in Each et QR A - B RK K =S
Chromatogram

— Integration Peak List
— Chromatogram Display Options
— Print

Qualitative Analysis Workflows



Data ReVieW @Cumpuund Chromatogram Results » Agilent
rn: omeaa: -8 mun - orossLab

Compound Chroma‘togra‘m ReSUItS %108 |Cpd Z Bipheryl: C12H10; 6.671: + TIC Scan evaldemo.D T e

* Compound Chromatogram Results 4:: 6 671
— Displays the TCC 45 ey
— Can be overlaid or list modes :;

» Toolbar 4]
— Autoscale X-axis and Y-axis 32
— Autoscale X-axis 4.
— Autoscale Y-axis 321
— Unzoom (multiple times) I
— Autoscale Y-axis during zoom 26
— List mode or overlaid mode o
— Maximum number of panes 2
— Show Legend in Overlaid Mode ]E
— Range Select tool 1.4
— Annotation Mouse Tool 2
— Scale to Largest in Each Chromatogram D_;:
— Integration Peak List D&+
— Coelution Plot E:;: L
— Chromatogram Display Options e ———
— Print P ot AcqnTine )

Qualitative Analysis Workflows



Data Review CrdssLab

Compound MS Spectrum ResUltS [ gicompounams specrum resuns
G| Compound MS Spectrum Results (zoomed) x "IN T ] Lo o~ WAL =S
2ot QF SMAz - W oS0l = T « Compound MS Spectrum Results.
=10 ;_ Cpd 1: Dodecane; C12H2E; 5.253; + Scan [t 5.242-5.264 min, 5 =ca.. . Can be Overlald or I|St mOdeS

o . * Toolbar

4.4 — Autoscale X-axis and Y-axis
“ — Autoscale X-axis

i — Autoscale Y-axis

it — Unzoom (multiple times)

s - — Autoscale Y-axis during zoom
i | L — List mode or overlaid mode
. — Maximum number of panes

2 _ — Show Predicted Isotope Distribution
ol i — Range Select tool

ey — Annotation Mouse Tool

1 — Delta Mass Caliper tool

i ) . — Spectrum Peak List

. Em\[ Elt SR i —~ Spectrum Display Options

- mm :En I 1é|:||| 1=:1|n 1_1én I — Print

Countz vz, Mazz-to-Charge [m/z)

Qualitative Analysis Workflows



Data Review Chtley o
Spectral Difference Results

-I-I-l-Spectral Difference Results: Cpd 1: Dodecane; C12H26; 5.253 »
» Spectral Difference Results 26t QE W
- . w102 |Cpd 1: Dodecane; C12HZ6; 5.253 + Scan it 5.242-5.264 min, 5 scanz] evaldemoZ D Subtract
* View > Difference 1 o
Results activates this 075 10 . Extracted Spectrum
window 051 o5 1
0254 237 | ‘
e Toolbar od | Al i ol om0 ] @0 F nE Terd 1411 155.1 e
. w102 |Cpd 1: Dodecane; C12HZE; 5.253: + Scan [t 5.242-5.264 min, 5 scanz] evaldemo2 D Subtract
— Autoscale X-axis and Y- o .
. 1 an o Mirror Plot
axls 0.5 291 851
. ' 73.0 g0 981 1121 1271 141.1 155.1 170.2
— Autoscale X-axis M “ \“ | e L | § . | “
— Linked Y-axis mode 1
w102 |Dodecane C12H26 + Scan MIST1V.L
A7.0 H
H Library Spectrum
0.75 430
05 7.0
] 5.0
0254 290
od 1! Ml Sl il 7o |, so HBD 1120 1270 141.0 1700
3 35 40 45 50 55 G0 B5 70 75 &0 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175
Counts ve. Mazs-to-Charge [m/z)

Qualitative Analysis Workflows



Data Review
Structure Viewer

Agilent
CrossLab

From Insight to Qutcome

& Structure Viewer: Dodecane x ¢ Structure Yiewer: Dodecane x

« Composed of two tabs

Structure  MOL Text Structure  MOL Text

» Structure tab o 1120
Agilent 180224085420 1 1.00000 0.00000
e MOL TEX'[ MassHunter Data Analysis software
12110 00 12000
— Must be available in library P e A L
: . . 13000 05000 0.0000C DOOODO 00O
— Easily copied to clipboard 13000 -10000 0.0000C 000000 000
21500 05000 00000C 000000 00O
21500 -1.0000 0.0000C 000000 00O
-30500 -1.0000 00000C 000000 00O
3.0500 05000 0000DC 000000 00O
-39000 05000 00000C 0OO0O0ODO0 00O
39000 -1.0000 00000C 000000 00O
47500 -1.0000 00000C 000000 0OO
CH 47500 05000 00000C 000000 00O
I N N N G N 1210 00
3110 00
4210 00 =3 CopytoClipboard Ctrl+C
5410 00
6310 00
7510 00
8610 00
9710 00
0810 00
1910 00
121010 00
M END

Qualitative Analysis Workflows

; Agilent




Agilent
CrossLab

rom Insight to Outcome

Let's take a moment for questions on Data Review

Up Next:
Find by Chromatogram Deconvolution

4. Agilent




Find by Chromatogram Deconvolution
Case Study

* One of the ‘Find by....." algorithms.
» Useful to determine what is in a sample.

« Optional identification through the Compound

Identification > Identification Workflow in the Method
Editor.

One gaussian peak but actually
composed of three compounds.

Qualitative Analysis Workflows

Agilent
CrossLab

From Insight to Qutcome

TIC
Compound 1
Compound 2

Compound 3

Agilent



Find by Chromatogram Deconvolution Crost) ab
Case StUdy From Insight to Outcome

An average spectrum is created over the entire or selected RT range.
An EIC is extracted for each mass in the average spectrum.
Each EIC is integrated using the Agile integrator and “EIC peaks” are created.

The “EIC peaks” are grouped together based on common RT and each set of “EIC peaks” become
“Compounds”.

The “EIC peak” shape is used to create a Compound peak shape.
Filters can remove small ions and “compounds” with only a few small ions.

The relative intensity (area) of the “EIC peaks” and the mass of the EIC are used to create a clean
spectrum of the Compound.

Qualitative Analysis Workflows 3.3 Agilent



Find by Chromatogram Deconvolution Crost) ab
Case StUdy From Insight to Outcome

Uncleaned apex mass spectrum
170 280

185

50
75 160 310

The algorithm creates Extracted lon Chromatograms (EICs) across a small
310 time range around the apex spectrum RT.

50
160

Qualitative Analysis Workflows ::: Agilent



Find by Chromatogram Deconvolution Crost) ab
Case StUdy From Insight to Outcome

Cleaned mass spectra
170
7T
75
170
280
185
185

Qualitative Analysis Workflows Z:: Agilent




Find by Chromatogram Deconvolution CréssLab

Deconvolution Parameters
. . ; Seftings  Mass Fiters Compound Fiters  Results
RT window size factor o ——
— Key parameter that controls grouping [Fin by Chramatogram Decomvatution] AT wincow s feca: | 10000
— Smaller number - more compounds raprimearen P::;:Em [28 |
— Possible ‘fake’ compounds sk thhT.jpl TAE o] %
« Excluded m/z oA freshel | 500

Extraction window:

« Spectrum peak threshold Left /2 deka | 03
Right m/z delta: | 0.7|
e SNR threshold a
m#z delta unitz: AMLU “w
« Extraction window e
[ ] Use base peak shape
— Mass defect 2 -0.3 to +0.7 Low resolution Sharpriess threshold: 500 %

— High resolution in ppm.

Component shape

— Upper 75% of peak is considered.

Qualitative Analysis Workflows



Find by Chromatogram Deconvolution
Deconvolution Parameters

Settings I|"-"|-E|SS Filters tnmpuund Fiters Results

Height fiters
Absalute height = counts
[] Relative height »= 1.000 % of largest peak.

*Mass filters are applied after the EICs are organized into
compounds.

— Remove small ions from the compounds based on absolute
height or relative height of base peak or both.

« Compounds Filters are applied to the compounds based
on absolute area or relative area of the largest compound

or both.

* Results

— Clear previous results is unchecked allows multiple algorithms
to be applied.

Qualitative Analysis Workflows

Agilent
CrossLab

From Insight to Qutcome

Settings  Mass Filters I':ﬂlTlDﬂU”d Filters IHesul'ts

Area filtters
Absolute area >= counts
[ ] Relative area r= 1000 X of largest peak.

Settings  Mass Fiters  Compound Filters

Previous results

Clear previous results

MNew results
(®) Highlight first compaound

() Highlight all compounds




Agilent

Let’'s take a moment for questions on Find by Chromatogram Crgffg!:ﬂge

Deconvolution

Up Next:
Molecular Feature Extraction

4. Agilent




Find by Molecular Feature Chdet) ob
Case StUdy From Insight to Outcome

MFE (Molecular Feature Extraction)

» Untargeted analysis for a unique molecular entity based on three dimensional array of retention time,
mass and abundance in GC or LC MS data. Operates on raw scan data.

— Evaluates the data as a three dimensional array based on retention time, mass and abundance.

— Removes persistent or slowly changing background.

— Looks for masses with a common elution profile at approximately the same time.

— Masses are grouped into compounds.

— Co-eluting interferences are resolved.

— Isotopic cluster are determined and grouped (accurate mass).

— Charge state assignments and molecular adducts are recognized (multi-charged species and ESI).
— 2D/3D visualization of data.

— Chemical characterization and identification.

 NEW FEATURE SUPPORTS UNIT MASS GC/MS CENTROID DATA.

s.5- Agilent

Qualitative Analysis Workflows :.. 7



Find by Molecular Feature Chdet) ob
Case StUdy From Insight to Outcome

MFE (Molecular Feature Extraction)

| |dentify the highest point in the three
| dimensional array.

414

401

39

38

T T T T T T
398.6 398.8 399.0 399.2 399.4 399.6
Drift Time (ms) vs. m/z

Qualitative Analysis Workflows ::I Agilent



Find by Molecular Feature Chdet) ob
Case StUdy From Insight to Outcome

MFE (Molecular Feature Extraction)

|dentify the highest point in the three dimensional
| ) array.
7 Expand the array to include neighboring data
points.

Drift Time (ms) vs. m/z

Qualitative Analysis Workflows 3.3 Agilent



Find by Molecular Feature
Case Study

MFE (Molecular Feature Extraction)

411

40+

391

38

T T T T T T
398.6 398.8 399.0 399.2 399.4 399.6
Drift Time (ms) vs. m/z

Qualitative Analysis Workflows

Agilent
CrossLab

From Insight to Qutcome

|dentify the highest point in the three
dimensional array.

Expand the array to include neighboring data
points.

Once the bounds of the array have been
established, save the 3D peak array.
Resolve co-eluting interferences.

Chemical characterization and subsequent
identification.

Reiteratively repeat the process.

Agilent




Find by Molecular Feature Chde) b
Case StUdy From Insight to Outcome

MFE (Molecular Feature Extraction)

|dentify the next highest point in the three

‘ " dimensional array.
After completed, reiteratively process the

next highest point in the array.

411

40+

391

38

T T T T T T
398.6 398.8 399.0 399.2 399.4 399.6
Drift Time (ms) vs. m/z

74 Agilent

Qualitative Analysis Workflows :



Find by Molecular Feature Chdet) ob
Case StUdy From Insight to Outcome

MFE (Molecular Feature Extraction)

* The algorithm effectively processes the three dimensional array based on retention time, mass and
abundance.

* The algorithm does not evaluate the information based on spectra or chromatograms.
* The process is reiteratively applied to the entire data array until no peak remains above background.

* Noise is effectively removed.
» Highly computationally intensive but very effective in identifying compounds.

s.5- Agilent
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Find by Molecular Feature
Parameters (GC/MS)

Method Editor >
Compound Discovery >
Find by Molecular
Feature.

Composed of 3 tabs.

Limited to small molecules
(chromatographic) for El
GC/MS.

Quality score is the
algorithm’s estimation of
guality of the feature.

MS/MS Spectrum for GC
QTOF data.

Qualitative Analysis Workflows

ompound Fiters ~ Results

Extraction algorithm

Target data type Small molecules (chromatographic)

Input data range

[] Restrict retention time to rirites

[] Restrict m/z ta miz

Peak fiters

Ilze peaks with height

[Frofile and centroid spectra)

Agilent
CrossLab

From Insight to Qutcome

Extraction Enmpuund Fiters |Hesurts

Height

[] Relative height >= |2.500 %

[] Absolute height »= (5000 counts

[] Lirnit ta the largest 100 cormpaunds
Compaund quality

[uality zcone ¥=

Compound location

[] Restrict retention times to mnitiLibes
Charge states

[] Restrict charge states to z

Extraction Compound Fitters | Results
Previous results

Clear previous results

MNew results
(®) Highlight first compound

() Highlight all compounds

Chromatograms and spectra
Raw spectrum

[ ] Prefer profile for rave spectrum, if available

[ ] Clip extracted raw spectium
Asymmetric {m/z) - |50 + (1000

MS5/MS spectrum

(®) Extract separate MS/MS spectium per colision energy
() Ewtract average M5MS spectrum for all collsion energies

Precurzor tolerance;  +4~ ppm w

Deizotope M5/5 zpectium

Diigplay limits

[] Dizplay only the largest 100 compounds




Find by Molecular Feature CrossLab

Parameters (LC/MS) (1)

IE:trﬂdiﬂﬂ 'un Species  Charge State  Compound Fiters  Mass Filters  Mass Defect  Results

- Different parameters to Siracton sigori

accommodate the different fpesicebee o noors Crmeogehe)

GRS Set. a——_
« Composed of multiple tabs. [ Fstict 2o e
 Various target data types. Peak fiters

— Choose applicable to data. Use peaks with height »= counts

[Profile and centroid spectra)

o Ion SpECleS Extraction Charge State Compound Fiters  Mass Fitters  Mass Defect  Results
Allowed i i
— Choose expected adducts DT "
Fozitive iong MHegative ionz Meutral lozses

based on conditions.

] H20
— Can add and delete A +ta ] +C [TH3P04
.. |:| +K. |:| +Br
additional adducts. +NH4 +HCOO
+CH3C00
[] +CFacoo
X X X

[] Salt dominated positive ions [M+H may be weak or mizsing)

Qualitative Analysis Workflows




Find by Molecular Feature

Parameters (LC/MS) (2)

» Charge State
— Choice of 5 Isotope models.

— Choose model appropriate to
dataset.

— Can set a range of charge
states.

« Compound Filters same.

* Mass Filters
— Targeted list.

— When checked, other items
available to refine results.

— Can also create an exclusion
list.

Qualitative Analysis Workflows

BEdraction lon Species IU'TEI'SIE Statel Compound Fiters Mass Fiters Mass Defect  Results
|sotope grouping

|zatope model:

Common organic molecules w

Charge state

Limit azzighed charge states to a range af:

[] Repart single ions or single-ion features with charge state z=1

Extraction lon Species  Charge State  Compound Flltersl Mass Fitters Il'u'lass Defect Results
Mazs filters

[] Filter mass list 5.000 ppm

Include only these massies)

Theze mazzes:

[type a comma-separated list of mazses ke "1421012, 253.4003]
[atabaze

D:\MassHurter\PCOL \default cav

Agilent
CrossLab

From Insight to Qutcome

Common organic molecules e

Comman organic molecules
Common organic {no halogens)
Peptides

|Unbiased

Glycans

Tip: If uncertain
select unbiased.

Include only these mass(es) W

Include only these mass(es)
Exclude these mass(es)

e Agilent




Find by Molecular Feature

Parameters (LC/MS) (3)

 Mass Defect tab

— Not applicable to large
molecules (proteins, oligos).

— Useful for halogen containing
and hetero atoms.

— Compounds outside the mass
defect tolerance are excluded
from the results.

e Results tab is the same as
before.

Qualitative Analysis Workflows

Extraction lon Species Charge State
Mass Fitters A Mass Defect

Mass defect fitering
Filter results on mass defects A

Expected mass defect

Constant w

Da + | 0.0000) per 100.00

Mass defect tolerance

Calculate fram farmula

Constant {symmetric) w

Compound Filters

Da

Results

Agilent
CrossLab

From Insight to Qutcome

Constant e

Constant

Constant (symmetric) W

Constart (asymmetric)
Wariable




Find by Molecular Feature
Results

E Agilent MassHunter Qualitative Analysis Workflows B.02.00 - Default-LCMS.m
File Launch Edit “iew Find Identify Method Configuration Tools Help
B3 9v-e-BEQADGD H @SS
T sample Table: sulfas_PosMS.d
. JEOR - -

Results

Result Summary 3Sawed Results Methodlast Run Method
b Qidentified [& Default-LCMS,

Warkflow

o rkflous Target Source FileMame

DiMassHunt sulfas_Postsd P1-F1

Sample Position

Compound Discowvery

Acquisition
Acquisition Method
sulfas_PosMSonly_demom 8/16/2006 11:29:01 PM [UTC-05:00

Acquisition Time

[ il
@Cumpuund List: 4found
fe 2 @ 1
General Compound ldentificatio Maolecular Feature Extraction
m/z W Mass W RT Wiwidth™ Height W Base Peak "7 lons™  Mining Algorithm 7 File W Cpd W Hits. W Aol 7 Wol %W Std Dew S Scare [MFE) W7
271.0321 2700248 0.333 0052 761377 2710321 4 Find by Malecular Feature sulfas_Poshsd 1 o] 3772764 1235 0 80
285,021 284.0136 Q526 004 384928 285021 9 Find by Malecular Feature sulfas_Postsd 2 Qo 19686835 651 Q.0004 100
279.0907 275.0835 0.797 0085 27AT040  279.0507 7 Find by Molecular Feature sulfas_Poshisd 3 o 12131201 397 0.0006 100
P 3110806 310.0735 1.231 0062 2717021 311.0806 7 Find by Maleculat Feature sulfas_Postsd 4 o] 12664198 4144 0.0008 100
@ Method Editor: Workflow X & Stucture Yiewer

02 EE 9™ () RunMethod Workflow +

Na data o display

= Method Automation A Options  Time Ranae(s)
~

WWarkflow A

Workflow Compound Discovery ~
Additional Chromatograms A
Reports Compound mining Puto-Select Compound Mining ~
Export |dentify by - Library / Database search
Target/Suspect Screening Library / Database Score fwd)  Score (rev) A

D D 00 0.00
= Compound Discovery A
Find by Maolecular Feature r-y
Find by Integration A
Fep e Add
Compound Ientificat... A
(®) Search all libraries / databases
Sty (U & (O Stop at first library / database match
Spectra Mawirurn hits per compound:
Chromatograms A [] Identity by - Formula generation A
Alvrays “When there are no Library / D atabase hits
~

]E{' Method Editor: Workflo\m’l@(ompound Identification Results

Qualitative Analysis Workflows

x

]

x

- s
Asample Chromatogram Results x
cet QB M - LR R A ST
¥102 |+ESI TIC Scan Frag=125.0v sulfas_PosMS.d
141 0333 1.525 1
Cod 1401333 0731
0.5
0518
0
x102 [+ESI TCC Scan Frag=126.0v sulfas_PostS.d
14 0.333
Cpd 333
0.54
04

g1 o0z di3 o4 o5 o8 o7 08 09

i

1 12 13 14 15 185 17 18 13 2

Counts [%] v, Acquisition Time [min)

@ Compound Chromatogram Results x

2ot QY LM v H S B %N

qncu mpound M5 Spectrum Results x

2ot QF|&a: -0 (WL,D kS

w102 |Cpd 10 0333 +ES| EIC[271.0323, 272.0346, 233.0140, 234.0153) Scan Fr.,
114
1

0333 =
i 0.9 B
I
099 sl EX
084 .
074
06
064
a5 05
0.4 0.4
0.3 0.3
0.2 02
014 014
1} il

w106 |Cpd 1: 0333 +ESI MFE Spectum [it: 0.303-0.582 min] Frag=125.0W..
14

w102 |Cpd 1: 0,333 +ES| ECC Scan Frag=125.00 sulfas_PosMS.d

%108 |Cpd 1: 0333 +ESI Scan [t 0.3250.568 min, 1B scans] Frag=125.00

0333
1] Cpd 1, 0333 EXH I
04l z2{ =
H
el 2 ]
o 158
) 1.5
15 14
— =
0.54 1.2 B e =]
04 1 -3 g
o =]
0.3 hEE hE _
=
02 1. 1B e g
{3 (28 o E
014 5 |39 B =
4= |- 2 2
04 ol a1 I L 1
o1 0z 03 04 05 06 OF 08 03 1 11 12 100 200 300 400 GO0 00 70O &00 800

Counts (%] vs. Acquisition Time (min)

Counts vs. Mass1o-Charge (m/)
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rossLab
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Agilen
CrossLab
Let's take a moment for questions on Molecular Feature
Extraction (MFE)

Up Next:

Find by Formula and Compound Identification

4. Agilent




Find by Formula CrossLab

Parameters (Accurate Mass)

* Find by Formula
— Targeted analysis.

— Numerous tabs are available to
refine parameters.

— Requires a target source and
optional RT matches.

— Can confirm fragment ions ->
Fragment Confirmation tab.

— Uses MS scan data but can be
used on MS/MS data but ignores
MS/MS spectra.

Qualitative Analysis Workflows

EIC Peak Fitters Charge State Fragment Annotation Fragment Peak Filter
Target Source lon Species Fragment Confimation EIC Integration

Target source (" .cdb, *.csv, " cef, fomulas, neutral masses)

D \MassHunter\ PCDL"\5ulfas_AM_PCDL cdb |

Values to match

H FRequire RT match if databaze containg a BT for the target
compound.

e Agilent




Find by Formula chae) b
R eS U ItS From Insight to Qutcome

ﬂ Agilent MassHunter Qualitative Analysis Workflows B.02.00 - junk.m - X
File Launch Edit View Find Identify Method Configuration Tools Help

BHES 9-¢- BEFRADGD H B

hﬁ Sample Table: sulfas_PoskS.d x ASample Chromatogram Results x
[ ORI - 2ot QM - & %KL ST
Results LRSS Acquisition 4102 |+ESI TIC Scan Frag=125.0v sullas_PosMS.d
Result Summary  Saved Results Methodlast Run Method Workflow Target Source FileMame Sample Position Acquisition Method Acquisition Time 114 0308 1295 1
b dqualified [t Default-LCMS,  Target/Suspect Screening DisMassHunt sulfas_PosMs.d P1-F1 sulfas_PosMSonly_demorm 8/16/2006 11:29:01 PM [UTC-05:00) 1
0.3 073
] ey 0.8
[l ] J{ue)
0.7
@Cnmpuund List: 4found b4 06
48 aw ool
General [|.3,
Formula V¥ omfz ¥ Mass W RT WWidth 7 Height7 Area 7 Score W7 Base Peak 7 lons W Saturated @ Mining Algorithm 57 1D Source W P S CE W MSMS Count™ 0.2 0.518
CIZH14 N4 045 311.08058 3100737 1.225 Q039 383125 10360 9947  311.0808 3 Find by Farmula FEF sul 0.1
CIOHSCIN4 Q25 2850209 254.0135 0.518 004 627291 17560 9973 121.0509 " Find by Farmula FEF sul 0
C1ZHI4NAO25 3010732 2760836 O.791 0044 318306 99973 996  278.0008 & Find by Formula FBF sul 0 oz 03 04 05 05 o7 o8 03 1 112 13 14 185 1% 17 1@ 13 2
P COHIONAOZ 32 2710321 2700248 0.325 Q.03 127375 33613 991 271.0321 3 Find by Formula FEBF sul Counts %] vs. Acquisition Time (min)
@ Compound Chiomatogram Results o @Cnmpnund MS Spectrum Results x
2ot QY ZA: - B ML %N [ 20t QF A - ML kS
#102 |Cpd 4 Sulfamethizole; C3 H1G M4 D2 §2: 0.325: +ESI EIC[271.0318, 28: ¥105 |Cpd 4 Suffamethizole; C3 H10 M4 02 52 0.32%: + FBF Spectum 1.
1.1
51 =
1.05 B
&1 il [ 14 b ] =
4 N
[ Method Editor: Workflow X & Structure Viewer x 0.951 35 =R A( u Ct
=
p 0.9+ =k
@2 EE 9™ (B RunMethod Warkflow - Mo data to display. s 3 gé . .
S Method Automation & | Options  Time Range(s) nsd 2 CC nfl rl I I atl O n
A 2
Viorkflow 0754
workflow Target/Suspect Screening ~ 16
Additional Chromatograms 0.7 1
Reports Compound mining Find by Formula ~ 065 o5l
0 L L
Export Target source (*.cdb, *.csv, *.cef, formulas) %
_ 0.55 «105 |Cpd 4 Sulfamethizole; C3 H10 N4 02 52 0.325: +ESI Scan [t 0.309
fareliSisnectisaeeninn |D:\MassHunter\ PCDL\Sulfas_AM_PCDL cdb o5 54
I
Compound Discovery 0.454 45 = %
=F
L=
Compound Identification 0.4 49 o=
[[] Requie RT match if database contains a RT for the taiget compound i 25/ o
. =
Sample Purity Only report qualified compounds 03l 1 EE
Spectia 025 25! o
Chromatograms 0.24 2
0.15 154
0.1 14
0.054 0.5
v 0 ol L LL
" 0is 0z 02 03 03 04 045 05 ECE T R D
-‘@ Method Editor: Wﬂrkﬂnwl@(nmpnund Identification Results: Cpd 4: Sulfamethizole; COH10N4 02 52, 0‘325| Caunts (%) ws. Acquisition Time [min] Counts vs. Mazs-to-Charge [m/z]
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Compound ldentification
|dentification Workflow

= Compound Mdentification

| |dentification Workfow |

Database Search Settings
Library Search Settings

Generate Farmulas

|dentification Workflow

* |dentify by Library/Database search
— Optional search
— Select numerous libraries.

« Search all libraries / databases

— Search all libraries or stop when hit is
found.

* |dentify by Formula Generation
— Optional generation of formulas

Qualitative Analysis Workflows

|dentify b - Library / Database zearch

Library / Database Score ffwd)  Score (rev)

O:\MassHunter \PCOL \default .csv

fl ke U i e [ Add Remove

(®) Search al libraries / databases
() Stop at first library # databaze match

b axirnum hitz per compound:

|dentify by - Farmula generation
() Always (®) "When there are no Library / D atabase hitz

C

Agilent

rossLab

From Insight to Qutcome
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Compound ldentification Caie ob
Database Search Settings

Search Crteria  Peak Umitsegative lons  Search Results

Charge camiers Meutral losses

Search Criteria I Peak Limits Positive lons  Megative lons = Search Results

= Compound Identification Values to match -electon D
Identification Waorkfio i) Malecular formula

IDatahase search Settingsl @ Masz
Library Search Settings () Mazs and retention time [retention time optional]

Generate Formulas () Mass and retention time [retention time required]

Match tolerance
b azz pRMm - Charge states, if not known Aggregates
Retention hime 0.100 minLtes Ch [] Dimess &.0. [ZM+H]+
° arge state range 1
NumerOUS tabS ] Trirners e.q., [I+H]+

* Define database
Settl ngS Search Criteria Positive lons  Megative lons  Search Results Search Criteria  Peak Limits  Positive lons I Negative lons IS'F"‘_"""::*'1 Resuits

Charge camiers MNeutral losses

O

Spectrum peak searches

b axirmum number of peaks to search
when peaks are not specified graphically:

+CH3CO0
Search Criteria = Peak Limits = Positive lons = Negative lons IS'E*ﬁ"'Gh HIEESIJHSI E +CFacnn

Search Results I:I . }( |:| . x

Limit tar the: best

Ijl hitz Charge states, if not known Aggregates
Charge state range [] Dimers e.q., [2M-H]

[] Trimers e.q.. [3M-HJ

Qualitative Analysis Workflows




Compound ldentification Chdet) ob
Library Search Settings

Search Criteria BT Scoring  Peak Fiters  Tolerances Search Criteia  RT Scoring  Peak Fiters  Talerances
Search critefia ( cdb) SIITEED
: . | Uze BT match [L, =ml
= Compound Mdentification Restict spectral comparizon based on se AT match (L. xmi)
o RT penalty function
Identification Wworkiow [ ] lonization made _
() Trapezoidal
Database Search Settings Inztrument e .
. RT range z zeC
I Library Search Settings I [] Eollizion energy +i- &
Penaly-free BT Range 0 TEC
G te F | .
enerate Formulas ® Gaussian

Search criteria (.L, xml)

LI b rary S earc h Settl n g S st soore Standard deviation |:| zEC

[ ] Enable zcreening

« Search Criteria AT mismatch penaty type
) () Multiplicative
— Adjust Score @ Addiive
° RT Sconng Max AT penalty:
— Retention time or RT Calibration file:
retention index. |
° Peak Fllters Search Criteia BT Scoring FPeak Fiters  Tolerances
» Tolerances Height fiters
Abzolute height »= | 11]| counts
- ACCU rate Mass Val ues Relative height »= | 'I.DDI]l % of largest peak
Maximum number of peaks
Limit [by height) ta the largest

Qualitative Analysis Workflows




Database and Library Tools CrossLab
Library Editor =

 Available from a Desktop icon.

Installed with Quantitative
Analysis.

Library Editor

« Most useful for low resolution Y= A
d File Edit Tools Help
ata. D d s RE (9GP X
Compound Table
. - .
— M OSt CO m m O n N I ST I I b rary Compound 1D Compound Name CASH Formula Molecular Weight Search Y
. 306610 | Decabenzylplumbocene 1000105823 | CBOH7OPb 1238.524
. 306611 | Kaempferol-3-0vhamnoside... | 1000064-87-5 CB4H102015519 1242514 Calumn Operator Value Match case
» Can review and search motenes __Jmaes compem | maen
306613 | beta -D-Glucopyranoside, 2... | 35405-86-8 CHEHTINIO32 1297 402 Condition 1: |E‘.ompound Name v| |= v| |benzene | O
: - - - 306614 | d-Glucopyranosylamine, 0-2... | 55256-04-7 C57H75N033 1301422 .
commercial libraries in .L forma . Contin: [ re v -
. . 306615 | beta -D-Glucopyranosylami... | 35573-84-3 C5THTSND33 1301.422
306616 | Glucopyranoside, D-enthro-... | 33910-03-1 CEOHTON4D30 1326.407 BT A |<None> v| -
I: rom E d I t > S earc h 306617 | aipha.-D-Glucopyranoside, ... | 55238-41-) CBOH70N4030 1326.407
306618 | Kaempferol-3,7-O-liglucosid... | 1000064878 | C57H1100765i10 1330.549
L. 306619 | Per-Orimethylsiyl{3-0-alp .. | 1000072628 | C54H1300165i12 1370.659
— 3 con d Itl on al Sta‘te men tS 306620 | 24,6 Trsiperiuorononylh1.... | 57101-59-4 C30FS7N3 1484918
306621 | Kaempferol-3-O-obinobiosid... | 1000064-88-2 CE6H1280195i11 1532651 | Clear Search | I Search I Stop Cloze
» 306622 | Glucopyranoside, 0-1,3,4,6-... CEEH1540215i14 v
- Can create user generated s =
Max. # of panes: 2 - Abundance Values [Tl 9999.0,3300.0,2350.0,680.0,260.0,110 ~
- - — - - - - - Acquired Retention Time
I I b rar I eS . y Glucopyranoside, 0-1.3.4.6-tetrakis-0-{ )- beta.-D (2 fwdarw. 1)-0-3 4 6-tris-O-{trimethylsilyl)- beta -D-fructofuranosyl-(2 fwdarw. 1)-3.4.6-tris-O-{trimethyl... Base Peak Abundance 99990
07 %10 Base Peak Mz 3610
Collision Energy
. . . 084 Compound 1D 308622
— Can copy entries from Qualitative 0e] Hhest e 16590
. . . . 07 Instrument Type
lon Polarity
Analysis, Quantitative Analysis s
. 0.5 lonization Type
and Unknowns Analysis NE
. o5 Library ID E
Lowest Mz 3610
021 . Mz Values [ 361.0,362.0,363.0,364.0,365.0,366.0.4
011 5090 Y 7ag 8230 1049.0 14270 Number of Peaks 54
o ) | i i I 1 M bk 1320 1 1655.0 Origin
ado ) 500 00 700 sdo 300 1000 1100 1200 1300 1400 1500 1600 1700 Owner v
Displayed Compounds: 306622 | Total Compounds: 306622 | Spectra: 306622 .:

Qualitative Analysis Workflows




PCDL Manager

Installed from a stand-alone
application

» Useful for high resolution MS/MS

« Handles both CDB and CDBL

Database and Library Tools

C

Agilent

rossLab

From Insight to Qutcome

E MassHunter PCDL Manager - Pesticides D:\MassHunter\Data\Qual Data\ALL_IONS_MSMS\Pesticides_Avocado\PestMin_AIM_P

© File View PCDL Configuration Links Help
S FindSpecta (] 5 S @ PEH S L W@
Compounds Spectra lon Mokility Import
Spectra search criteria Additional search parameters
Enter one standard name or lon species per line lon polarity:
Examples:
Standard Name lonization mode:
(M=Mg2)+2 )
Instrument type: (Ary) oo
Spectra for compound: Atrazine
Compound Name lon Species Precursorlon  CE Polarity lonization
Atrazing (M+H) 21610105 10 Positive ESl
Mrazine (M+H}= 216.10105 20 Positive ESI
Atrazing (M+H)p+ 21610105 40 Positive ESI

Mass
Precy

Toler

Caligi|

[]

Toler

ol Spectra Viewer - O X
Create Add Edit Delete E
Spectra Spectra Species Spectra
Acquired spectra
Compound Name lon Species Precursor lon  CE Polarity

Library spectra

CompoundName Precursor lon
216.10105

216.10105

216.10105

CollisionEnengy

lonPolarity

Postive
Positive

« Can have multiple spectra with

Graphics  Mass Lists
various collision energies (CE) T
L ]
. . - 2
* Works with ion mOblllty data. I A
Specira for compound: Atrazine miz
Name Formula Mass Hejnercr'lrgcn Cation  Anion +ESI M52 QTOF FV=120 CE=10 (M+H)+
5 1004 216.10104
Fenuron (N.N-Dimethyl-Npherylure) COH12N20 16409496 1076 O 0O o4 § ok 553 174 05409 00
Crimidine CTHI0GNZ 171.05623 1917 o 0O s = | 158 |
IPC / Fropham CI0HT3NC2 179.09463 5.564 0O 0o iz 40 50 60 70 8 S0 100 110 120 130 130 150 160 170 180 150 200 290 230 230 240
Chloropropham (Chlorprapham) C10H12CINC2 213.05566 8.282 O O 101 mz
firazine-desethyl (Desethylatrazing) CBH10CINS 187 06247 427 o O +=ES' 'ﬁ QTOF Fy=120 CE=20 (PsH)- .
Simazine CTHIZCNS 20107812 5564 o E sa: %0563 12203230 100,00 e ot
Metamiron C10H1ONZ0 20208545 197 o O 2 1 i wl
Isoproturon C12H18N20 206.14191 669 o 0O 40 50 60 70 80 80 100 110 120 130 140 150 180 170 180 150 200 210 220 230 2o
Chlortaluron {Chloroteluron) C10H13CINZO 21207164 6.328 O O mz
Monolinuron (phenylurea) COHTICNZ02 21405091 5.574 O O +ESIMS2UTOF Fu=120 CE=20 (MsH)+
Metrbuzin CBH14NA0S 21408883 5719 O 0O £ b Lo e
v |Arazine CEHT4CING 215.08377 6,548 o O 2 L | e TH

Methabenzthiazuron CI0HTIN3OS  221.06228 6297 o O v 4 50 60 70 8 90 100 11’0 120 13&: I 1% 1% 10 Tho 180 2% 210 280 250 2k
Metosuron CIH13ANZO2  228.06656 5228 O 0O miz
Sebuthylazine COH16CING 225.10942 7636 O O
Teruthyiazine (TERRA) CSH1RCING 279 10542 T4RR | 1

Qualitative Analysis Workflows
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Compound ldentification Caie ob
Generate Formulas

Allowed Species  Limits ~ Charge State  Fragment Formulas

N Charge camier to be assumed if not known
= Compound Mdentification

Pozitive ions: Megative ionz:
Identification YWorkfow g e e
Database Search Settings
Library Search Settings
IGenerate Farmulas I
[]+C3HA W

Generate Formulas

 Allowed Species
— Elements and limits.
— Use for narrowing possible hits. oot s

- Can add e|ementS Element rAinimum hAaximum
&0

120

30

30

5

3

H

+ | X
kS ion electron state: allow both even and odd w~

Group hitz with zame formula [but different charge carers)

vi = o T
[ B o B o B o B o R Y

Qualitative Analysis Workflows Agilent




Reports
Generating Compound Reports

= Method Automation r-%

Wkl o r-%
Additional Chromatograms
Reports

Expart

Method Automation > Reports

* Printed or electronic format
available.

» Report can be saved to data file or
directory.

« Auto generate file name.

Qualitative Analysis Workflows

A Destination Templates Layout Conterts

Prirt report
Frint repart

Printer name: <Default

Save report
Save report A
(®) |nzide data file's reports subdirectory

() At specified directony:
D:\MassHurter'repaorts

if report file already exists

() Owverviite exizting report

(®) Auto-generate new report file name

C

Agilent
rossLab

From Insight to Qutcome
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Reports

Generating Compound Reports

A Destination Templates | ayout Contents

() Use Microzoft Excel® for reporting

(® Use PDF-based reporting

Report template folder

D \MassHurter'\Report Templates'Qual*B.08.00%en-L

Report templates
T arget zcreening report template
TargetCompoundScreeningRepaort xsk w
Compaund Dizcovery repart template

Compound ReportWith ldentfication Hits xsh w
Sample purty report template :

FormulaConfimationReport xsh W
Compound report template ;

CompoundReport xsh e
[ualitative method report template

CQualitativeMethodReport xsit e
Acquigition method repart termplate

R

AcqgMethodRepaort rdlc

Qualitative Analysis Workflows

TargetCompoundScreening Report xsh e

CompoundReportWith Identfication Hits xsh
oundScreeningRepart xsh
CompoundReport xst

FomulaConfirmation Report xsht

CompoundReportWith ldentfication Hits xsh w

voundReportWith ldentificationHits xslt
TargetCompoundScreeningReport xsk
CompoundReport xsh
FormulaConfimation Report xsh

FormulaCorfimation Report xskt W

CompoundReport With ldentification Hits xsh
TargetCompoundScreeningReport xsh

ComEound Hﬁort aslt

CompoundReport xst e
Compound Report With |dentification Hits xsk

TargetCompound Screening Report xst
FormulaConfimationRepart xskh

CualitativeMethod Report xsht
GualitativeMethod Report xskt

AcgMethodReport rdlc e
AcqgMethodRepaort rdlc

Agilent
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Templates

» Excel Reporting or PDF based
reporting.

 Various templates are available.

« Organized based on workflows.

 Tip: Use PDF-based reporting.



Reports CrossLab
Generating Compound Reports

A Destination Templates Layout Contents

Compounds
Show compound table

A Destination Templates Layvout  Contents

General
N . Sart by: Retention time )
Fage arientation: (®) Portrait () Landscape
Sort order: Increasing et
Page size: () Ad (@) Letter

% [ ] Exclude details for unidentified compounds
Show zample information

Peak table limits (include all peaks unless limits are specified) Chromatograms

Shaow uzer chramatogranm(z
Chromatogram peaks largest peaks per table o aramis]
Show compaound chromatagram(z)
b azz spectum peaks largest peaks per table %

[ ] Overlay compound chromatogran(s)
Custom plot limits (autoscaled unless limits are specified)

Compound spectrum (MS)
[] Chromatograms 2.000-10.000 miir Shaw M5 spectum Show M5 peak table
[] Compaund chromatagrams i [ ] Show predicted izotope match table
[L] M3 spectra 100.0000-1200.0000 m/z Show M5 spectum [zoomed in on special peaks)
[] M5¢MS spectra m/z Zoom padding: - | 3-'|]'.U'| + | 3'|]'.ﬂ| m#z
[] Deconvoluted spectra 15000.00-35000.00 Da Overlay predicted izotope distribution
[] UV spectra 240-330 fim Compound spectrum (MS/MS)

Show M55 spectum Show MSMS peak table

Library search results

Layout & Contents [ ] Shaow library spectrum [ ] Show difference spectum
 Allow further customization of the report.

Qualitative Analysis Workflows
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Let’'s take a moment for questions on Compound
Identification and Reporting
Up Next:

Training Resources

4. Agilent




Training Resources CrossLab
LCMS Data Analysis Resources DVD

From Insight to Qutcome

LC/MS Data Analysis Resource App

Resources

Below is a list of resource information for LC/MS Data &nalysis.

Qualitative Analysis Guides

Familiarization Guide for LC/MS
PCDL Manager Quick Start Guide

Quantitative Analysis Guides

B.0&.00 Familiarization Guide

BioConfirm Guides

BioConfirm Quick Start Guide
BioConfirm Familiarization Guide

Training

Qualitative Analysis Training Videos

Familiarization

Qual eFamiliarization for TQ
Qual eFamiliarization for TOF/Q-TOF

Quant eFamiliarization




Training Resources

Help

* Online Help

e Contents

« Searchable

C

Agilent

rossLab

@ MassHunter Qualitative Analysis Workflows Help

= S
Back Print

— O

pes

From Insight to Qutcome

Contents  Search

¢ 2] Agilent Masshunter Workstation Seftware - Qualitative Analysis Workflows
=-{[J) Getting Started
- [2] What's new for Qualitative Analysis Workflows

=-A[]) Basic Software Tasks

[2] Open one or mare data files

[2] Close one or more data files

[2] Zoom in / Zoom out

@ Create one or more ranges in a chromatogram or spectrum
@ Annotation Tasks

([} MassHunter Tasks

‘% Developing Methods

@ Finding Compounds

@ Identifying Compounds

@ Working with other applications
@ Customizing Layouts

- Tools

=-{[) Workflows Overview

@ Run a Target/Suspect Screening Workflow
IE Run a Sample Purity workflow

@ Run a Compound Discovery workflow
[2] Run a Custom workflow

@ Reprocess Samples in Sample Table
=) User Interface

7@ Main Window

@ Method Editor Tabs

-4 Dialog Boxes

(- Tools for Qualitative Analysis

=-{[]) Reference

@ Change, Emor and Waming lcons
E Gualitative Analysis Workdlows

@ Agarithms

(-8 Columns

@ Example Reports

@ Graphics

- Additional Topics

=

Iy ki

MassHunter Qualitative Analysis Workflows Help

Qualitative Analysis

Developing Methods
Customizing Layouts

Finding Compounds

Identifying Compounds
Working with other applications
Tools

Ay

What's new

<--/ Available Manuals

Workflows

Workflows Overview

Run a Target/Suspect Screening
Workflow

Run a Sample Purity workflow

Run a Compound Discovery workflow

Run a Custom workflow

Reprocess Samples in Sample Table

User Interface

Main Windaow

Method Editor Tabs
Dialog Boxes

Qualitative Analysis Tools

Basic Software Tasks

Open a data file

Close one or more data files
Zoom in / Zoom out

Create one or more ranges
Annotation Tasks

Change, Error and Warning lcons
Algorithms
Column Definitions

Example Reports
Graphics
Additional Topics

©2006 - 2017 Agilent Technelogies, Inc. Al rights reserved.

Version: 201712104
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Available Training Resources

Convenient Training

In our classrooms, at your site or online.

From a team of industry experts that deliver a high quality learning experience.
Classroom Training

Introductory level to in-depth, hands-on for laboratory instrumentation and software.
Customized On-Site Training

Effective learning environment designed to achieve operational excellence and employ development
without the need to travel.

Online

Offerings from foundation level to expert delivered at your own pace.

Qualitative Analysis Workflows 3.3 Agilent
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Access From Home Page

Upgraded customer experience
Search and find courses that meet your

interests and needs in the format they L Agilent | vt E— C
re q u I re [ PRODUCTS SOLUTIONS BRANDS TRAINING & EVENTS SERVICES SUPPORT RESOURCES BUY %’

Introduce new elLearning capabilities
Recorded and video-based learning
Virtual online classes

Expanded portfolio
Foundational subjects
Intermediate subjects
Advanced subjects
Workflow and applications

Helping customers

Educate your employees on Agilent
instruments and software.

From new hires to the most seasoned
scientists.

Qualitative Analysis Workflows <5 Agilent
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Agilent Community

Agilent Community

Mass Spectrometry

Gas Chromatography Liquid Chromatography

2=I w B X

community.agilent.com

1
| I
| {l I

Get answers. Share insights. Build connections.

Collaborate - Ask and answer questions.

Software

Consumables

Sample Preparation

|

“'-

T
|

Energy and Chemicals

B

Connect - Interact with other Agilent users. —

Food and Agriculture

o2
4

Environmental Applications

78\

Discover - Find relevant discussions, documents, and videos.

Share - Contribute your insights.

Qualitative Analysis Workflows



