-3¢ Agilent

MassHunter Explorer 2.0

Introduction Workbook




Notices

Document Identification

D0039646
September 2025 Revision A.01

Copyright
© Agilent Technologies, Inc. 2025

No part of this manual may be
reproduced in any form or by any means
(including electronic storage and retrieval
or translation into a foreign language)
without prior agreement and written
consent from Agilent Technologies, Inc.
as governed by United States and
international copyright laws.

Agilent Technologies, Inc.
5301 Stevens Creek Blvd.
Santa Clara, CA 95051

Software Revision

This guide is valid for the MassHunter
Explorer 2.0 program or higher and
compatible MassHunter Explorer 2.0
programs, until superseded.

Warranty

The material contained in this document
is provided “as is," and is subject to being
changed, without notice, in future
editions. Further, to the maximum extent
permitted by applicable law, Agilent
disclaims all warranties, either express or
implied, with regard to this manual and
any information contained herein,
including but not limited to the implied
warranties of merchantability and fitness
for a particular purpose. Agilent shall not
be liable for errors or for incidental or
consequential damages in connection
with the furnishing, use, or performance
of this document or of any information
contained herein. Should Agilent and the
user have a separate written agreement
with warranty terms covering the
material in this document that conflict
with these terms, the warranty terms in
the separate agreement shall control.

Technology Licenses

The hardware and/or software described
in this document are furnished under a
license and may be used or copied only in
accordance with the terms of such
license.

Restricted Rights Legend

U.S. Government Restricted Rights.
Software and technical data rights
granted to the federal government
include only those rights customarily
provided to end user customers. Agilent
provides this customary commercial
license in Software and technical data
pursuant to FAR 12.211 (Technical Data)
and 12.212 (Computer Software) and, for
the Department of Defense, DFARS
252.227-7015 (Technical Data -
Commercial Items) and DFARS
227.7202-3 (Rights in Commercial
Computer Software or Computer
Software Documentation).

Safety Notices

A CAUTION notice denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like that, if not correctly
performed or adhered to, could
result in damage to the product or
loss of important data. Do not
proceed beyond a CAUTION
notice until the indicated
conditions are fully understood
and met.

WARNING

A WARNING notice denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like that, if not correctly
performed or adhered to, could
result in personal injury or death.
Do not proceed beyond a
WARNING notice until the
indicated conditions are fully
understood and met.



Video Support

This Introduction Workbook has supplemental video support available. Each
chapter uses step by step instructions supported by on line videos to view and
review the material as needed. Scan the code below or use this link to access the
videos (https://aglt.co/Explorerintro).

ol

Hi

MassHunter Explorer 2.0 Introduction Workbook 3



Agilent Community

Agilent Community

To get answers to your questions, join over 10,000 users in the Agilent Community.
Review curated support materials organized by platform technology. Ask
guestions to industry colleagues and collaborators. Get notifications on new
videos, documents, tools, and webinars relevant to your work.

https://community.agilent.com/

MassHunter Explorer 2.0 Introduction Workbook


https://community.agilent.com/

Contents

1 Introduction 7
About this Workbook 8

How to use this Workbook 9
Notes and Alerts 9

What this Workbook covers 10
Requirements 10

2 User Interface and General Navigation 11
MassHunter Explorer Overview 12
Launching MassHunter Explorer 13
Step Definitions 14

Setup Step 14

Find and Align Step 15
Normalize Step 16
Filter Step 17
Statistics Step 18
Identify Step 19

3 Setup 21

Set Up Overview 22

Set Up Training Task Overview: 22

Add Samples 23

Coffee Extraction Methods & Sample Preparation 24
Assign Groups 24

Save Project 26

Run Setup 26

4 Find and Align 29

Find and Align Overview 30

Find and Align Training Task Overview: 30
Coffee Sample Preparation 30
Find and Align Parameters 31

MassHunter Explorer 1.0 Introduction Workbook



Content

Normalize 35
Normalize Overview 36

Normalize Training Task Overview: 36
Normalize Settings 36

Filter 39
Filter Overview 40

Filter Training Task Overview: 40
Filter Parameters 40
Save Compound List 41

Statistics 45
Statistics Overview 46

Statistics Training Task Overview: 46
Statistics Settings 46
Review Results 47

Identify 51

Identify Overview 52

Identify Training Task Overview: 52
Identify Settings 52

Sorting Data 53

Interpreting Identification Results 54
Send to NIST MS or SIRIUS 54
Exporting Results 55

MassHunter Explorer 1.0 Introduction Workbook



1 Introduction

MassHunter Explorer 2.0 Introduction Workbook 7



Introduction

About this Workbook

About this Workbook 8

How to use this Workbook 9
Notes and Alerts 9

What this Workbook covers 10
Requirements 10

This workbook provides instructions on the MassHunter Explorer 2.0 workflow.

For additional information on the software and detailed instructions on the
workflow not covered in this workbook, refer to the Online Help.

Use the following exercises to experience how to utilize MassHunter Explorer to
determine relationships among sample groups and variables, then export to
desired formats. Example data is provided with the installation of the software to
introduce these steps.

This workbook is your introductory guide for the set-up and execution of basic
procedures with MassHunter Explorer. This workbook is divided into chapters,
each building upon the last, so we recommend that each chapter is completed in
succession. During each chapter, lessons are guided by video support.

By completing this learning event, you will have an introductory level of
experience in the use of MassHunter Explorer.
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1 Introduction

How to use this Workbook

This learning experience introduces basic concepts in a learning-by-doing, guided
manner. Each chapter uses step-by-step instructions.

Task steps look like this:

1 Tasks or items needed to complete tasks look like this.

If you are expected to enter any information or if something is important, it is
set in italicized type like this:

Type Blank One in the field.

If you are expected to press a key on the keyboard or button on the software
screen, the key is displayed in bold like this:

Press Enter.

Cross references appear in blue:

(For example, Link)

Notes and Alerts

The Note text appears here.

The Caution text appears here.

The Warning text appears here.
WARNING gtextapp
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Introduction

What this Workbook covers

In this learning experience, the goal is to get up and running using the software as
quickly as possible. After completing this learning MassHunter Explorer event
with your Agilent consultant, you will have an introductory level of experience in
the use of MassHunter Explorer 2.0.

This learning experience introduces basic concepts in a learning-by-doing, guided
manner. Each chapter uses step by step instructions and is supported by on line
videos to view and review the material as needed. Scan the code to the right or
use this link to access the videos (https://aglt.co/Explorerintro). If you have a
question or get stuck, find your local sales and support contact by visiting the
following page using the link below.

+ https://www.agilent.com/en/contact-us/page

For technical support, visit the following page:
* https://www.agilent.com/en/support

The following exercises are designed to support the execution of the MassHunter
Explorer workflow along with video support. The videos are intended to provide
visual support for working with the software. We recommend reviewing the video
demonstrations first, then attempting the workflow processes, using each
exercise as a guide. If at any time you have questions or run into an event that is
not in alignment with this workbook, please reach out to your Agilent Consultant.

Requirements

Before completing the chapters in this training workbook, ensure that the most
recent release of MassHunter Explorer is installed on your system. The software
is found on the install media provided in the install kit, along with specially
prepared data sets to load onto the software system before the start of this
learning exercise.

Please refer to the Online Help or Installation Guide for further information. As
always, feel free to contact Agilent Support for additional assistance.
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2 User Interface and General Navigation

MassHunter Explorer Overview

MassHunter Explorer is designed to investigate compounds in your Agilent
LC/TOF LC/Q-TOF data files by comparing similarities and differences between
samples or groups of samples. Software features are well-suited for the
comparison samples from different environmental locations (for example, two
locations in a river) as well as different batches in a food or chemical synthesis
process. MassHunter Explorer uses a feature extraction and alignment
algorithms that find and aligns all the compounds across samples, even very
complex mixtures.

The following list defines the steps in the MassHunter Explorer workflow:

+ Setup: Add or edit samples loaded in a new project or an existing project and
group samples by adding Sample Group information according to the
experiment's design.

+ Find and Align: Extract ion features from data, group related ion into
Compounds, and align Compounds across samples into a Compound Group.

+ Normalize: Reduce unwanted systematic error due to sample preparation or
instrument process.

« Filter: Create a subset list of compounds that are measured reliably within or
across the sample groups or pass abundance criteria.

+ Statistics: Focus on significant compounds with statistical analysis and
visualization tools for data.

+ Identify: Use mass spectrometry data and compounds databases to identify
measured compounds.
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2 User Interface and General Navigation

Launching MassHunter Explorer

1 Double click on the MassHunter Explorer Icon to launch the software.

2 The software splash screen displays the software initialization.

Initializing modules...

Exo‘

Agilent
MassHunter Explorer

Agilent MassHunter
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2 User Interface and General Navigation

Step Definitions

Setup Step

The Setup step is where new projects are created that use mass spectrometry
data to find significant chemical differences between sample groups. In this step,
add or edit samples loaded in a new project or an existing project, then group
samples by adding Sample Group information according to the experiment's

£ Agilent MassHunter Explorer a2 -8 x
Project Ol Samples and Grouping %
EiractMS | BarsctMS/MS  FileName SampleNsme SsmpleTipe  Gatch  Scale  DateandTime VislfPlste AcqMthod  Source | Time Segmenti
[m} [m}

Setup Parameters

Add Samples.

T add samples
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2 User Interface and General Navigation

Find and Align Step

The Find and align step is where features that statistically differ in abundance
between two or more sets of experimental conditions are found. In this step,
extract ion features from your data, group related ions into Compounds, and align
Compounds across samples into a Compound Group.

I3 Agilent MassHunter Explorer ARCIEEEAER
Project @@= Compound Groups (7772) avunance vegne ~ [+ [[+ (7~ Plots f- QL &R IA[s - [¥ 8]
TralningProject Compou..  Massing)  miz | Rilavg) | Fomula Name Helghts..  Arealavg)  MS A TETTS YT . IS
> 1| a263708| ae9360s|  3098| C26MS004 | Hexacosanedioic acid 17861208 25794925| il i s
Find and Align Parameters 2 190805 1950878 1017 CBHIONAO2 Caffeine 9086604 23016280 "
() Eltparameters according o observed chemistry 3 7m0 7014941 1670 12178895 17529996 1 10
D f the sampls, then ik un Find and Allgn e e
lon Filter 5 1370479 1380552 0147 CTHINO2  PAB/4Aminchenoicacd 5368707 9918792 o
) Height iter 1000 as 6 7oussey susTr 172 e3sa257 8343153 o 00
i 7 s asm u60ss 7503086 SEXca27 3706 448 052 45 dom4 49 %07 ) Espresso Esp| a
fonSpecies o 00w 12095 019 COMUN  2EiSmetwpmdne  Guez  sioesss w0 H
Positive lons. 9 3902772 413.2663 2953 C24H3804  Dioctyl phthalate 4055197 3958868 "
" T A 10 asames s ven w1 asanss ' n
v : “ = 11090528 1100600 017 CGHTNO  SHydroxy-2Methyipyidine 627383 8195780
onwa 400 12 1230687 14071 0169 CTHONO  2Acetblmethylymole 4614736 4108309 ¢ o7 284
Ox saicoc 13 2861418 309.1311 2006 2190808 4713099 00 00 kil
® v @ 14 3540952 35025 0514 CIGHIS09  Undulatoside A 181071 3787876 ]
: : 5| seosis| wam| o cemeos | wmawera usars sewer [ W 0 sy
< > " '
Neutral Modicatons Isotope model ' 10
S alt Coon ofiania (Roh ~ Compound Details [¥- [T+ - os| e
Doz i/ a7s 02
Clwos = e da s s FleName  Sample.  Mass  ma ons R Wah Heght  ScoeM. Aves 5 ol et @ity
Osos 5 > QCPoolOISd  QCPool 4263708 4273784 13 309 oo 1m9108 10000 26312 e
Cloam .| @ Espressor001d  Espresso 4263709 427.3784 n 08 002 1830398 10000 254587 0
- Cold Brew-r001.d  Cold Brew ~ 426.3709  427.3783 1 3.09 002 1834129 10000 263153 15
PourOver00Ld  PourOver 4263708 4273782 u sm 002 1ms30s 10000 259391
RT Correction QCPool016d  QCrool 4263707 4493602 1 3095 o0 issue 10000 256978 :
Compound Allgnment Cold Brew0024  Cold Brew 4263710 427.3785 n 3ms 0w wmoT2 10000 256381 os
sl . [ . Pour Over002d  PourOver 4263706 4273781 1 aom oo wses2 10000 261550 i
Espresion02d  Espresso 4263707 4273784 1 3 om woms 10000 256997
Mass Tolerance + » pom+ QCPook0174  QCPool 4263708 4273784 12 3% oo wasTM 10000 255042 xt0
Pour Over003d  PourOver 4263707 4273785 12 30m oo 1smuM 10000 25155 1
Gap Filling ° Espresson0ld  Espresso 426371 4273785 12 3% o wsas 10000 257591 )
ColdBrew003d  ColdBrew 4263710 427.3784 12 35 oo wsoMe 10000 259270
Extract MS/MS °
QCPook018d  QCPool 4263710  449.3604 30w o wem 10000 256927 os
‘Show additional parameters ‘ 8 33
Run Find and Align < > -

Validated License 8uild 2.0.955.0 (Beta Release)
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2 User Interface and General Navigation

Normalize Step

The Normalize step is where data is organized in ways that eliminate redundancy
and inconsistent dependencies. Use these functions to reduce unwanted
systematic error due to sample preparation or instrument process.

= Agilent MassHunter Explorer S AR
Filter Identify
Project EEE  TeAlconoundcrous
Trainingproject g p
ompound Groups (7772)  [»- [} % Plots |- @ B [ [@
Normalize Parameters Compou...  Mass(av. m/z Ri(ave) Formula Name Height(a... Arealave) MSlons.. 1A T
R , 1| w263708| ssoseos| 3054 | esizas| 257sems| detemined bosed n he onfdence elpse for the grou, "
W' prepare data for statistics, then click ‘Run 2 1940805 1950878 1017 CBHION4O2 Caffeine 9086604 23016280 5
el 3 6785044 7014941 1670 12178895 17529996 13 “
—— ° 4 sese0s sss0ss 1557 9236208 11408710 10
5 1ows 13052 0147 sseEr07 9918792 s 0
Gty 6 7ousses sasT7 1782 6350257 8343153 15 ot
S ° 7 s s s 3346044 7503086 s .
T e . s 1iome3 1220965 019 6126921 5198948 2
9 302772 a1zess 2953 aossis7 3958868 9
e 10 4523365 4533635 1411 4012371 4343185 7 2
11 100028 100600 0174 se27383 195780 4 5
12 130887 100761 0169 610736 4108309 B 8 .
1 e woeam 2008 2100806 4713099 B El e
i ssesm s osic cowsoy Cewcssd i swwE 5 i &
15 160318 1270390  Osss 1454879 3674367 s -
16 easds7 GEsassE 532 2623085 4727943 u
< >
40
&
Compound Details [¥- [T+ g
File Name. Sample. Mass. m/z lons RT Width Height  Score(M. Ar A =80,
> Qcroolr01sd  QCpool 4263708 4273784 13 3095 002 1818908 10000 263%
Espressor00Ld  Espresso 4263703 427.3784 1 3005 002 1803998 10000 254
Cold Brew-r001d ColdBrew 426.3709 427.3783 1 3091 002 18341296 10000 2631 - -0 e - o 2 “ 60
Pour Over-r001d Pour Over 426.3708  427.3782 1 3091 002 18153808 10000 2592 Legend LS
QCPoolr0i6d  QCPool 4263707 4493602 1 3095 002 1804seds 10000 256¢ e PR ® B
ColdBrewro02d ColdBrew 4265710 4273785 1 3095 om w2 10000 256 o B GHE 6 TR
Pour Over-r002.d Pour Over  426.3706  427.3781 13 3092 002 17599822 10000 261¢ TA{PC2Ua72N) &l
Espressor002d  Espresso 4263707 4273784 1 3095 0o wOrTE 10000 256¢ Abundance: Height (log2)
QCPoolr017d  QCPool 4263708 4273784 12 s0s 002 1741573¢ 10000 255¢
Pour Overr003.d  Pour Over 4263707 427.3785 12 0 00z 18823430 10000 251
Espressor00sd  Espresso 4263711 4273785 1 303 0o wsa6 10000 257%
ColdBrewr003d ColdBrew 4265710 4273784 12 305 002 17504460 10000 2597
< >

Validated License  Build 209550 (Beta Release)
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2 User Interface and General Navigation

Filter Step

The Filter step allows filtering of data based on abundance, variability, or
frequency to look for differences between sample groups. During this step, you
are able to create subset lists of compounds that are measured reliably within or
across the sample groups or pass abundance criteria.

Agilent MassHunter Explorer

Find and Align Filter Identify
P FEE | Toaicomomscous
TrainingProject
Compound Groups (7772) [»- [ - [@ Plots [i- @ [¥ [¥
Filter Parameters Compou...  Mass{av. m/z RTlave) Formula Name Height(a.. Areafavg) MSlons.. NA
performed on the 3
Select Groups to apply one or more filters 100, » 1 4263708 4493604 3094 17861248 25794925 11/ determined based on the confidence ellipse for the group.
() et fiter parameters,cick ‘Run ifers' then
W' save and select the fiitered compound group 2 1940805 1950878 1017 CBHION4O2 Caffeine 9086604 23016280 5
&0
s erasoas 70nase1 1670 12178895 17529996 13
Y= o+ seseos sssaoss 1557 9236208 11208710 10
@ setec fucors) t group sompies s 1370479 10552 0147 368707 9918792 s o
5 7oussss susT7 1 e3sa2s7 8343153 1 0
o 7 s sme s 3346048 7503086 s
a0
[T —— + 5 11083 1220065 0196 6126921 5198948 2
Olsaten 9 3022 a1s2ess 2953 aossio7  sosases B
[exraction Type: 10 4523365 4533435 1611 012371 6343185 7
11 109028 1100600 0174 s627383 8195780 s
12 130887 10761 0169 4614736 4108309 s S
Summary 13 21418 309311 2006 2190808 4713089 o Py %o
e i ssecssr mmis 091 CleWS0s Chiowgmicacd evion wEws s g
Pooleate ean] 15 1260318 127039  Osss 1958879 3674367 s .
T E— 16 e sssese a3 ses amrms om0
Sample, Colapren s | v
Sampie, Pourover[s | < >
0
©  Spectty th fiteringaprons X . ]
Compound Details [¥- [[+ I
Abundance &
File Name Sample. Mass. m/z lons RT Width Height  Score(M. Area =
Variability > Qcroolr015d  QCpool 4263708 4273784 13 3083 0o 1818908 10000 2635
Espresson001d  Epresso 4263709 4273784 1 3055 0oz 18303998 10000 2545 -
Frequency 0 P 20 20 20 o o
ColdBrewr001d ColdBrew 9265709 4273783 1 091 002 1841206 10000 2631 & 6 4
Pour Ouer-001d pour Over 9263708 4273762 1 303 oo 1815308 10000 2593 P—
egen
QCrool0i6d  QCPool 4263707 4493602 1 3095 002 18045445 10000 2569
T © [Pooledac,uil] @ [sample, Espresso)
ColdBrew-r002d ColdBrew 4263710 427.3785 1n 3095 002 17370752 10000 2563 ) e ——
Pour Over-002d pour Over 9263708 4273781 13 som oo wseesz 10000 2615 vaispe2s2%) 7
Espressor02d  Espresso 4263707 4273784 1 095 002 1O77TIS 10000 2569 Abundance: Height (Log2)
QCPoolr07d  QCPool 4263708 4273784 1 303 oo waisis 10000 2554
Pour Over-r003d PourOver 4263707  427.3785 12 30 o0z 1823450 10000 2515
Espresson03d  Espresso 4263711 4273785 12 s0s 002 175426 10000 2575
Coldbrewr003d  ColdBren 263710 4273784 1 3035 0o ws0as0 10000 2592
< >
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2 User Interface and General Navigation

Statistics Step

The Statistics step is used to find statistically valid differences between sample
groups. This step enables you to focus on significant compounds with statistical
analysis and visualization tools for your data.

s Agient MassHunter Explorer 2 I
Setup Find and Align
Project FEE | T compontorows
‘Training Project = Ak
Compound Groups (5217) - [@ Plots f Q&£ Al DO
Statistics Parameters Group = Mass|(. m: | RT(a. Mama. = £IC K 75l Spectrum [F
Add samples and anatysca ecniaue b 1| aseaean] am7asis| 1asus il . 7
© perametesthen ik msetsical 2 26101 251483 830 13,0109 11 tridecadic 0 Gy
Analysis’ ac: ‘ 5
- s 2is2s 2011018 7792 89-0ifloro-88 10Edodecs o | i
©  Select foctorts) o group samples 5 2761739 2091631 9775 . 288208 (@Metiaje
“ 2 (MeH)+
Groups 6 2822927 3052818 12955 3-Ethylheptadec o szoe
02 e
Chsarpie e o 7 2301628 2573514 100 Germacre I icd
& B ——— ° 2Meia)e
[Jeaten m 8 6785069 7014961 8029 0| — ° L ¢
irestment 5 1901205 2131100 5499 EC oA <P Spectrom (CA]
. 7o

xi07 10
2221088 2051880 11114 b s
‘Sample Groups: 2262299 2492190 11968 3-Ethyltridec 5
_— 2922030 3151923 10.707 9 oa 4
- eirss wsice s o8 " sov5i20
| im0 12025 0457 Fe * sz )
e T — 2| Ll
| 4 2362139 2592032 11756 SE 116 Hexad o 11 @Matiae
‘ 02 o] bl il
L is10sse 1320980 0508 e Fre

@  Select Statistical Analysis 17 920435 1150828 0375
18 soess w008 1752 25.0ydro,sdimeth |
o ; w0 . 08 2728
Statistical Analysis 15 1650745 1c60817 082 sensy o \ e
seectmaiyss 0 susm s 9779 s
21 3061460 3071531 9068 euee
22 1650714 1660737 0510 08 \;?:'SNI‘V‘B‘
23 1721097 1731170 5501 n-butyrl n-va 04 32
24 2922771 3152662 12841 9R,105-Epoxy-3Z,62-¢ic 02 i
Gsies
25 w1507 sonenr 10361 ¢ I — fiitiod
26 1310950 1321025 oass e
2 sss047 sssom0 0870 e | s
28 2001412 2012485 7792 3-capryl propi 10 i
29 1961484 2191377 8146 c I
o8 s
30 1960741 2190633 4206 Homaver e I
-t B fiiiod
51 2001831 2311726 10502 10127030 2 i ¢
32 2181523 2411414 7535 8,9-Difluoro-8E, 10€-dodecz . 2 \”'I"V'l 5325156
bt
33 si01789 sssaes a7es 02 | e
freify
s 070825 3080854 0392 s o0 o M
35 3041665 05738 8346 y : v e 0 s o e W W W %o s
¢ > s Acqusion e g Coun

Build 10230482
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User Interface and General Navigation

Identify Step

The last step is Identify, where compounds of interest are putatively identified,
and results can be exported in various formats. This allows for communication of
the results and further acquisition and extraction of MS/MS spectra to aid
compound identification. This step uses mass spectrometry data and
compounds databases to identify your measured compounds.

= Agilent MassHunter Explorer Gl e
Setup ind and Align Normalize Filter Statistics Identify
Project PO | T A comondco:
o L Compounds Groups (5217) - @ Composite MS Spectrum [ 0]
Identify Parameter Group | Mass ( miz | R, Name Formula || Scor. | Mass(.. | Hits | DIfF(/A Cpd 1:2-Heptadecanone:C17 H34 O 12.516: MFE Spectrum (tt 1251amn)
@ et parameters and cick ‘Run Identfication » 1] 2582621 2772515 12518, 2Heptadecanone | C17H3a0| 073 2sazent| 5| as | X0 2172815
== 2 2261421 2251493 83%  130x09lltridecadiencicacid C13H003 9722 2261421 5 36 S
3 2181526 2611420 7792 89-DifuoroSE10Edodecadien-1ol C12H0F20 7561 2181526 2 202
Database Search 4 2502301 2732193 11900 657Repory32STheptadecadiene  CL7H300 8435 2502301 5 18
entiy selected compound groups s 2761739 2991631 9775 Onchidal  C17H2403 9300 2761739 5 47
ertfy sedcentied conpousl BoLee 6 2822927 3052818 12955 SEhyheptadecan2-one  CIOHIBO 9639 2822927 5 15
entiy a1l compound groups
7 2301628 2571515 10039 GermacreneAacid  CISH2202 9869 2341623 5 13
Specify Database 8 6785069 7014361 8029
Metiin_AM_PCOLcdd 9 1901205 2131100 5499 ssiss
10 2221988 2051880 11116 @hCedrol  C1SH260 8574 2221988 5 20 il Tt
11 2262299 292190 11568 SEhylrideconzone  CISHI0O 8618 2262299 5 08 e o
Qo X|E 12 2022030 3151923 10707 90xOTE C18H803 9639 292200 5 27 5
e 13 2761735 2991626 9231 Onchidel  C17H2403 9681 2761735 5 33 250 %5 @ w o
e R At 16 1310950 1321025 0457 LNtrohewne CGHISNO2 8545 1310950 5 27
R : i:;:i i:::: :::: stlitneadeadensl  Clowso s 2628 5 04 ) penvadecanone
Mass tolerance pom 17 52085 150328 0375 Giycerol  C3HBO3 2056 920435 1 413 i o
+ o ppm 18 990695 1000768 1752  25Dihydro2édimethyloanle  CSHINO 8628 990695 5 108
Retention Time 19 1650745 1660817 0882 Bensylghycinate COMILNO2 7882 1650745 5 272 o
20 s733282 5753356 9779
21 3061260 3071531 9068 Eupaformonin  C17H2205 9857 3061460 5 23
< >
Putative Compound Identifications [ Identification Results: 2-Heptadecanone
Sele..  Rank Name Formula  Scor.. Mass(. OMf( Dffl RT(. RTD. Species e Height  Score(Ms) Score(mass) Score(isoabund) Score(iso spacing)
B 1 2-Heptadecanone | 171340 | 8973 2502621 ass| 116 (el S (MNep 2772515 622378360 8973 %679 7083 9827
2 SzHeptadecen2Sol CITH34O 8375 2542621 456 116 (MsNa)s mz  mpcalc) Oiffiopm) Diff(mDa)  Height  Heightcal) Heightss Heightsilcalc) HeightSum Heig
3 LHeptadecendone CI7H340 8973 2542621 456 116 (Moo 2772515 2772502 475 132 581404550 622374360 10000 10000 740
4 HepdecanSone CI7HISO 8973 2542621 456 116 (Msna)e 2782500 2782536 138 038 148669350 117105182 2557 1882 1979
o 5 Sathylpentadecanz-one CI7H3SO 8973 2542621 456 116 (Mo} 2792591 2792567 826 231 21082770 11677128 363 188 28

Show additional parameters
Run Identification

>
Build 10230482

MassHunter Explorer 2.0 Introduction Workbook

19



20

This page intentionally left blank.

MassHunter Explorer 2.0 Introduction Workbook



3 Setup

Set Up Overview 22

Set Up Training Task Overview: 22

Add Samples 23

Coffee Extraction Methods & Sample Preparation 24
Assign Groups 24

Save Project 26

Run Setup 26

MassHunter Explorer 2.0 Introduction Workbook

21



Setup

Set Up Overview

The Setup step allows you the ability to add or edit samples in a new or existing
project, to group samples by adding Sample Group information, as well as
importing or exporting information for an experiment’s design.

The ability to perform the following tasks is available in the Setup step:

+ Add or remove samples from a project
+ Assign groups to samples

+ Import or export a method

* Import or export sample groups

+ Fill down sample groups

+ Extract the total ion chromatogram

For the first step in the training experiment, add samples and save a new project
file.

Set Up Training Task Overview:

1 Add samples to a project.

2 Assign groups to samples, using fill down.
3 Save a new project file.

4 Extract the total ion chromatogram.
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Add Samples

1 Click Add Samples to load the Select Samples Dialog box.

Lo

2 Browse to locate the files of interest or to an alternate directory.

Select Samples x

Select Samples

C:\MassHunter\Data\POS v

T 7
B8 Cold Brew-r001.d

8 Cold Brew-r002.d

8 Cold Brew-r003.d

8 Espresso-r001.d

I Espresso-r002.d

B Espresso-r003.d

B Pour Over-r001.d

8 Pour Over-r002.d

B Pour Over-r003.d

B2 QC Pool AutoMSMS-r001.d

Item name || MassHunter data (*.d) -

Cancel

3 Click to select the desired files individually or press CTRL+A on the keyboard

to select all samples in the list, then click Open to load them into Explorer.

The samples load into the Samples and Groupings pane.
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Coffee Extraction Methods & Sample Preparation

Coffee samples were prepared using the same batch of beans and extracted via
espresso, pour over, and cold brew. Each method influences flavor differently.
This experiment explores which chemical compounds drive those flavor
differences.

To standardize dilution, espresso and pour over samples were adjusted to match
the cold brew’s water-to-coffee ratio. All samples were collected in a single batch.
All samples were analyzed in triplicate, alongside pooled QC samples and
iterative MS/MS experiments on a Revident LC/Q-TOF MS system. File names in
the dataset help identify each sample’s extraction method and grouping.

Assign Groups

1 Add a custom group by entering a name into the Groups field, in this example
Extraction Type, then click + to add to the Groups list.

Add a Sample Group

Extraction Typd +

Group Samples by:
[[] sample Type

W
2 Sort the samples by clicking on the column header Sample Name, or any

other column header if needed, then review the data for anomalies.

3 Select the first cell under Cold Brew to highlight, then add the information
from the table below in the following format to sort samples into Sample
Groups:

Sample Name Extraction Type
Cold Brew-r001 Cold Brew
Expresso-r001 Expresso
Pour Over-r001 Pour Over
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4 Enter Cold Brew in the selected cell, then click to select the cell again. Holding
the Shift key down, click to select the bottom most cell in the Sample name
series for this designation. Click Fill Down to automatically fill in the selected

cells.

=

eName . Sample Type Batch Extractio...
Cold Brew Sample ~ 1 Cold Brew
Cold Brew Sample - 1
Cold Brew Sample ~ 1

Ermrmrem Cmmmmim - 4

5 Import the sample grouping file provided to assign groups to the remaining
samples. Click [, select Sample_ Grouping.csv from the dialog box, then
click Open.

mport Sample Grouping x

Import Sample Grouping

€\MassHunter|Data\POS =

[ ac pool AutoMSMS-ro01.d -
[ ac Pool AutoMSMS-r002.d

[ ac pool AutoMSMS-r003.d

[ ac Pool AutoMSMS-r004.d

[ ac Pool AutoMSMS-r00s.d

[ ac Pook015.d

[ at Pookr016.d

[ ac pooko17.d

[ ac Pookr018.d
[ €] sample_Grouping.csv

€] Training Grouping Table.csv ¥

File name |Sample_Grouping.csv Grouping file [*.csv)

eueI Cancel
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6 In Groups, select the Extraction Type check box.Verify the replicates are listed
in Sample Groups as expected, in this example four groups of three.

Group Samples by:

[¥] sample Type

[eatch

¥ S‘tmma n Type

Summary

Sample Groups

[PocledQc, Null]

Replicates

4

[Sample, Espresso]

[Sample, Cold Brew]

[Sample, Pour Over]

3
3
3

Save Project

1 Click Save Project to save the imported project sample files as an Explorer

Project.

Project nlacyic) [@ =

Untitled - Project - 01

Save Project

2 Enter TrainingProject in the File name field and click Save.
3 Click OK to confirm.

Run Setup

1 Click Run Setup.

Run Setup

26

MassHunter Explorer 2.0 Introduction Workbook



3 Setup

2 The Total lon Chromatograms load on the right pane of the window. Visually
inspect the data by clicking Overlaid mode.

Qo mm b

2\

Overlaid mode —

3 Group the replicates together by clicking Sample group mode to observe the
reproducibility.

Q& g A

__| Sample group mode

Once complete, the Setup window should reflect the image below and the Find
and Align step is activated.

= Agilent MassHunter Explorer & =t S
S Find and Align
Project O®dm Samples and Grouping [ [¥ Total lon Chromatograms @ o2 G= =& s - [
bract. | Baract e Name Sampletiame  sampleType | satch | Baract. | seale | D

TrainingProject E TIGES! PooledaC, Null_
100 PM3 | 41p7 —

Qacrool-r015.d QacPool  Pooledac -

Espresso Sample  ~ Espresso 100 M7

w0 o

P~
100 PM7

Setup Parameters
Add Samples and Samy
oF:

then Run Sewp

ColdBrew Sample  ~

0
Add Samples 100 pm3 TICES! Sampie Espressol
T add samples resso 100 PM3 || g7
100 PM3
Add a sample Group Pour Over 100 Pm3
Group Name 7] Espresso 100 Pme 2
Cold Brew 100 Pmt
Group samples by: acpoolr018d 100 Pme 5
[sample Tipe (i3] QCPool AUtoMSMS-1001.d QC Pool AutaMSMS  PooledaC ~ 100 Pm: T

[eaten 3

[@exracion Tipe

QC Pool AutoMSMS-1002.d  QC Pool AUtoMSMS  PooledQC ~ 100 PM:
QC Pool AutoMSMS-003.d QC Pool AUtoMSMS  PooledaC ~ 100 PM:

O0D000DSEEEEEEEE R EE®

[SESRSHaNS)

o] QCPool AutoMSMS-1004.d QC Pool AutoMsMS  PooledaC 100 Pm:
QC Pool AutoMSMS-r005.d  QC Pool AutoMSMS  PooledQC ~ 100 PM: 2 \j/\\/\M A
ey Y ‘
- LA M. : s
550) ad TICESI [Sample, Pour Over]
x10 7
j MM
0
x10 7
- JW/L"—\—'\-’ULL____/WM
0.5 - e
(i1 e S —— - .
0.0 0s 10 15 20 25 3.0

Count Vs Acquisition Time (min)
Validated license _ Build 20943.0 (Beta Release)
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Find and Align

Find and Align Overview

In the Find and Align step, the software extracts and groups ion features from
raw data that represent a compound, then aligns compounds between data files
to create compound groups, so that statistical analyses can be conducted.

The ability to perform the following tasks is available in the Find and Align step:

+ Edit Find and Align parameters
* Run feature finding

For the second step in the training experiment, we adjust parameters, run feature
finding and review Plots.

Find and Align Training Task Overview:

1 Adjust Parameters.
2 Run Feature Finding.
3 Review Plots using Sample Group modes.

Coffee Sample Preparation

Find and Align parameters vary depending on the sample chemistry, preparation
process, and chromatography conditions. Part of the coffee sample was diluted
with one part methanol and vortex mixed. After centrifugation, the supernatant
was transferred to a vial for injection. The LC solvents were water and methanol,
both modified with 0.1% formic acid. It is expected to see sodium and potassium
adducts as well as neutral water loss in positive ion mode.
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Find and Align Parameters

1 Click Find and Align on the Ribbon to move to the next step.
2 Under lon Species in the Positive lons section, deselect +NH4 and select +K.

lon Species

Positive lons

+H i
[#]+na .
[Jenna
[lex

+

w

Under Compound Alignment, adjust the RT Tolerance to 0.03 min.

H

Activate Gap Filling.

Gap Filling g

5 Activate Extract MS/MS.

Extract MS/MS &

6 Click Show Additional Parameters to review the settings in depth.

Show additional parameters

N
Wy

7 Activate Show all Parameters and expand the window if needed. All Find and
Align Parameters display.

Show all parameters %
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Find and Align

8 Click OK to close the Parameters for Find and Align Features window.

9 Click Run Find and Align. When complete, the Find and Align screen displays
the Compound Groups, Compound Details, and Plots sample results.

Run Find and Align

N

10 Check the reproducibility of the compounds by clicking Overlaid mode with all
samples shown.

Q F =LA

¥

Overlaid mode —

11 In the Compound Groups tile, click the Abundance drop down and select
Height.

Abundance Height = I__bl‘.l’-

Height
avg) I £

Area
3.094 C26 Hexacos
1.047 CBI __ __ | Caffeine
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Once complete, the Find and Align window should reflect the image below and
the remaining steps are activated.

Agilent MassHunter Explorer

Find and Align Normalize Filter Statistics Identify

Project @ @[ Compound Groups (7772) sundunce wers ~ [+ [+ (7~ 0]
Traiinggroject Compou.. Massiovg)  mz  Rllavg) | Fomula Name Heighta.. Arealavg) M5 A - Pool O A
> 1| a26a708| aso360s)  3098| Co6M5008 | Mexacossnedicicacd | 17861208] 25794525 s
Find and Align Parameters 2 1980605 1950678 1017 CBHIONAO? Cafiine o086604 23016280
it parameters ccorcing o observed chmisry 3 omsou ouss 1m0 12178895 17529996 10
of thesampls, hen ik Run Find and A
4 s seae 1557 s2628 11408710 s
0s 05| “Giern
lon Filter S 1370879 180552 OM7 CTWINOZ  PAB/AAmincbemoicacd  S36707 9918792 PRy g
vy @i
) Height iter 1000 - 6 sy sus 1w a7 8353 o oo M !
7 omsm msms suc0ss 7503086 m Espresso Expressonid
lon Species «
e 8 12003 120965 019 CBHIIN  2EtwlSmethyipyidne 616921 5198948 % ]
; 15
Positive lons. Negative lons. 9 3902772 413.2663 2953 C24H3804  Dioctyl phthalate 4055197 3958868
v T H At 10 4523365 4533435 1411 4012371 4343185 10 10
1 «l 11 109.0528 1100600 0174 C6HINO 3-Hydroxy-2-Methylpyridine 5627383 8195780 | 4273784
= 05 5| (MeH)
12 1230687 1240761 0169 CTHINO  2-Acetyl-1-methylpymole 261473 4108309 Py e
(MeNHA)+ o
13 2861418 309.1311 2,006 2190804 4713099 00— —— oo MV :
v @ 14 360952 351025 0914 CIGHIBOS  Undulatosde A en0n e ]
+ = 15 160318 1270590 0688 C6HEO3 LarinicAdd s s sl kv
15 15
< >
Neural Modifcations sctope model o
Do Al[T ormon orgaric o s © i aara7es
o sfic ek Compound Details [¥- [[* S 05| MeHe
Doz " ars e
- ile Name. mple. tass. 2 lons. i teight orel Lol
Cluwos s s e Somple.. M s [ R widh Mg ScoreM. Ares - . ;
Osos g b QCPoolO1Sd  QCPool 4263708 427.3784 1 3093 002 18189108 10000 263512 T T ——
Cloas (0] Espressor001d  Espresso 4263709 427.3784 n 309 002 18303998 10000 254587 10 o ) e —r . h
= b (MoNaje
ColdBrew001d  ColdBrew 4263709 427.3783 1 30m oo 186 10000 263153 15
PourOvers001d  PowrOver 4263708 4273782 1 a0m o; isswos 10000 259991 i
1
RT Correction QCPool016d  QCPool 4263707 4493602 1 3095 00 s 10000 256978 b
. Cold Brew-r002.d  Cold Brew ~ 426.3710  427.3785 1 3.095 002 17370752 10000 256381 LE} o (eHye -
Compound Alignment oo
Pour Over002d  Pour Over 4263706 427.3781 13 3092 002 17599822 10000 261550 (Mehbid)e @htsbajs
AT Tolerance + ox min o ol M
Eopresson02d  Espresso 4263707 4279784 1 a5 om womme 10000 256997
Mass Tolerance + 20 ppm ¥ QC Pool-r017.d QCPool 4263708  427.3784 12 3.09 002 17415734 10000 255442 a0t : . 449 3602
et
Pour Over-1003.d  Pour Over 4263707 427.3785 12 30 oo 1sEM 10000 25155 1 -
Gap Filling ° Espessor3d  Espesso 4263711 4273785 12 3% o wsa% 10000 257591
ColdBrew003d ColdBrew 4263710 4273784 2 35 om wsou 10000 259270
Extract MS/MS ] 273784
QCPool018d  QCPool 4263710 4493604 1 am om veswz 10000 25927 os e
025| 4293795
[ @i
00 oo 1
Show sddtions] persreters 25 29 30 31 32 33 34 a0 0 T w0
< >

Run Find and Align

Build
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Normalize

Normalize Overview

In the Normalize step, data quality is reviewed with a Principal Component
Analysis (PCA), when four or more samples are loaded. If needed, treat the data
to reduce unwanted systemic error due to sample preparation error, instrument
error, batch-to-batch variation, or to organize the data to eliminate redundancy
and inconsistent dependency. Normalization is a type of smoothing that enables
feature optimization and is helpful in seeing trends and choosing appropriate
downstream statistics.

The ability to perform the following tasks is available in the Normalize step:

+ Normalize data
+ View PCA plots
* Add or remove samples from the PCA plot

Normalize Training Task Overview:

1 Adjust Normalize parameters.
2 Run Normalization.

Normalize Settings

1 Click Normalize on the Ribbon to move to the next step.
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5 Normalize

2 Adjust Normalize Parameters as needed. Click to activate Log2Transform for
the example sample set.

Log2 Transform ﬁ

3 Click Run Normalize.

Run Normalize %
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Once complete, the Normalize window should reflect the image below.

Agilent MassHunter Explorer

Find and Align Normalize Filter Statistics Identify
Project EEE | To M comumdcon
TrainingProject
Compound Groups (7772) [¥- [ 3~ Plots |- @ B [ @
Normalize Parameters Compou.. Masslavg)  m/z RT(avg) Formula Name Height(a... Arealavg) MSIcA
® e > 1| azs3708| aa93604|  3.098] C26H5008 | Hexacosanedioic acid 17861248 | 25794925
ata for stantcs hen lck Run Normalze 2 1000805 1950878 1017 CBHIONAO2 Caffeine s0s660 23016280
3 6785044 7014941 1670 12178895 17529996 o
fextiasiom ° 4 sesazs saaose 1557 268 11408710
Extemal Salar 5 170479 18052 017 CTHINOZ  PAB/4d w8707 9918z P
6 ousess susr 172 357 sass
ST 7 7215202 7225278 3324 3346044 7503086
8 1210893 1220965 0196 C8HIIN 2-Ethyl-5-methylpyridine 6126921 5198948 -
9 302772 13266 2953 C24HIBO4  Dioctyl phthalate assio7  39sease
10 as2a%s a3l un o amss 5
11 1090528 1100600 0174 CGHTNO  SHydrowy2-Methypyidine 5627383 8135780 -
12 1230687 1200761 0163 CTHINO  2.Acetyl-Lmethylpyrole 4614736 4108309 A
13 28648 30931 2006 2190804 4713099 g0 Se
W om0 CleMB0)  Undewsied o s S &
15 1260318  127.03%0 0688 C6HEO03 1454879 3674367 b
16 6o essalss 33 w0es e
< >
Compound Details - [T+
File Name Sample... Mass. m/z lons. RT Width Height Score(M... Are A 9
> QCPool01Sd  QCPool 4263708 427378 B 309 002 1m0 10000 2635
Espessort0Ld  Espresso 4263709 4273784 n o a0 002 18303998 10000 2585 a0
Cold Brew-001.d  Cold Brew 4263709 4273783 1 3.091 002 1834129 10000 2631 80, 60 <20 o 20 » 0
Pour Over-001.d  Pour Over 4263708  427.3782 1 3.091 002 18153808 10000 2593 Vesdi FOLLI9%)
QCPool016d  QCPool 4263707 4493602 n a0 002 1s0ssuss 10000 2569 e T T AR
ColdBrew-002d  Cold Brew 4263710 427.3785 n o a0 0 wwor2 10000 2563 o (mpte cottinen] 8 fsammte ourover
Pour Over-1002.d  Pour Over 4263706  427.3781 13 3.092 002 17599822 10000 2615 o] ki
Espressor002d  Espresso 4263707 427.3784 n o a0 002 oI 10000 2569 Abundance:Helght (1og2)
QCPool017d  QCPool 4263708 4273784 2 20 002 wesT 10000 2554
PourOver-003.d PourOver 4263707 427.3785 2 am 002 s 10000 2515
Espresson03d  Espresso 4263711 427.3785 2 0% 002 w9 10000 2575
ColdBrew-003d  ColdBrew 4263710 4273784 2 a0 002 wsoMs 10000 2592,
Run Nommalize < >
Validated License Build 20955.0 (Beta Release)
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Filter

Filter Overview

In the Filter step, select compounds that are measured reliably within or across
the sample groups for the downstream statistical analysis. Use the Principal
Component Analysis (PCA) performed on this filtered list of compounds to
decide which samples pass the quality criteria.

Perform the following tasks in the Filter step:

* Run afilter
+ Save or select a list of compounds

Filter Training Task Overview:

+ Adjust Filter parameters

Filter Parameters

1 Click Filter on the Ribbon to move to the next step. Review Filter Parameters
Groups and Sample Groups and double-check they are correctly defined.
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6 Filter

2 Inthe Compound Groups tab, select All Compound Groups.

» All Compound Groups
M

3 In Groups, deselect Extraction Type.
In Summary, deselect all options except for (PooledQC, Null).

5 Activate Variability and review the settings. Change the Coefficient of
Variation value to 5.

Variability i
Coefficient of variation (%) *~ <= ¥ 5

in at least 1 of 4 sample groups

6 Click Run Filters.

Run Filters

Save Compound List

1 Click Create compounds list.

) B IR

un
Create compounds list

i e

MassHunter Explorer 2.0 Introduction Workbook

1



42
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2 Select All Compound Groups.

3 Enter a Compound List Name, in this example CV<5% in Pooled QC and click
OK.

E Save list - 7 X
(® All Compound Groups
(O Only Selected Compound Groups
Compound list name CV<5% in Pooled Clq
| oK I Reset

4 To view the list, click the Compound Groups tab.

Results

Select Groups to apply one or more filters too, edit
filter parameters, click 'Run Filters' then save and
select the filtered compound group list

Sk

W)

v All Compound Groups
¥ | CV<5% in PooledQC

To use a specific filtered list for downstream statistical analysis, select the list

before moving onto the Statistics step. It is not selected automatically.
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Once complete, the Filter window should reflect the image below.

Setup Find and Align

Normalize

Agilent MassHunter Explorer

Filter

Statistics

Identify

Project [ P All Compound Groups

TrainingProject

Compound Groups (7772)

Filter Parameters Compou-. | Masstavg) | mz
. Select Groups to apply one of more filers too, edit » 1 ‘)ggm‘ 49,3604
et sred oo 2 aoms wsoen
: 3 emsou ovssss
o sesume ssaon
© soctfactotyogup sompi e
o s s
Ooves; 7 721502 7225278
Dlsampe e o s ows
Dean i 9 s02m2 a2
cvsconyse
o ssaaws s
1 ososs o0
v e o
Summary
0 mewss
Sample Groups. Replicates. L 14 3540952  355.1025
[Pogjeace WM L4 I 15 1260318  127.03%0
YT E—
Tsamte cotren s ] 1o saruer snassa
7 E—

© Specty the fikering options

Abundance

o Fle Name
Variability ° Espressor001d
Coeficentof varaton (¥ < s ColdBrewero01d

4 in atleast 1 of 4 sample groups Pour Over.1001.d

Must apply in atleast |1 of & sample groups. ac poolr016.4
Cold Brew-1002.d.

Frequency Pour Over.1002.4
Espressor002d

Qc poolr017.4

Pour Over-003.d
Espressor003d
Cold Brever003.4
ac pool018.d

Run Fiters <

Compound Details

Samle.
Espresso
Cold Brew
Pour Over
acpeol
Cold Brew
Pour Over
Espresso
acreol
Pour Over
Espresso
Cold Brew
acpaol

o &
wase
asams
asams
asams
asam07
a5
aasame
asm07
asams
asam07
asam
asano
asmo

G2

RT(avg) Formula

]

209 Ca6S008 | eracsanedic cid

1017 CBHIONAO2 Caffeine

1670
1557

0147 CTHINOZ

1752
332

01% CBHIIN

2953 caam3s08

La11

0174 CeHINO

0169 C7THINO

2006

0914 C16HI809

0688 C5HGEO3

3324

e
a3
27378
a3
93602
273785
a3
27378
3784
273785
273785
e
49,3604

PAB / &-Aminobenzolc acid

2.Ethyl5-methylpyridine

Dioctylphthalate

3 Hydroxy-2- Methylpyridine

2Acetyl-1-methylpyrrole

Undulatoside A

Larbxinic Acid

3093
3091
3091
3095
3095
3002
3095
3096
3092
309
3095
3002

width
002
002

002
o002
002
002

002
002
002
002

Heighta..
17861208,
9086604
12178895
236248
5368707
6350257
3346044
6126521
4055197
o371
sez7383
4614736
2150804
1631071
1454879
2623065

Height
18303998
1831296
18153808
18045046
370752
17599822
1077716
115734
18823450
17542296
17508460
828302
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25794525
23016280
17520996
11408710

so18792
s3a3153
7503085
s198948
3958868
asastss
8195780
4108309
713099
787876
3674367
anzro3

Score(M.
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000

MSIo A

e n
pree
26310

2503

Plots - @ [ [

confidence ellpse for the group.

20

Legend
XAxis: pC1 (21.79%)
vaxs: pc2(572%)

Abundance: Helght (10g2)

[Pooledac, Nul]

[samle, Cold Brew]

¥
.
Se
2 a0
PC1(21.79 %)
o (sample, Espressol
® (sample, Pour Over]
suild

43



44

This page intentionally left blank.

MassHunter Explorer 2.0 Introduction Workbook



7 Statistics

Statistics Overview 46

Statistics Training Task Overview: 46
Statistics Settings 46
Review Results 47

MassHunter Explorer 2.0 Introduction Workbook

45



46

Statistics

Statistics Overview

MassHunter Explorer provides a selection of statistical analysis and visualization
techniques that aim to find and focus on significant compounds. Apply statistical
techniques to mass spectrometry data to uncover hidden patterns, identify
significant features, and derive meaningful insights. These statistical techniques
enhance the reliability, reproducibility, and interpretability of mass spectrometry
experiments.

Perform the following tasks in the Statistics step:
* Run a statistical analysis
+ Save or select a list of compounds

Statistics Training Task Overview:

1 Adjust Statistic Settings
2 Run Statistical Analysis
3 Create a Compound Groups list

Statistics Settings

1 Click Statistics on the Ribbon to move to the next step.

2 Select the CV<5% in Pooled QC compound list.

3 Inthe Statistics Parameters, set the Group and Sample Group options to
“Extraction Type” and deselect “Null.”
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4 Click to select Statistical Analysis, then select 7-way ANOVA.

Statistical Analysis

1-way ANOVA "k

5 Under Fold Change Pairing, for Pairing select Pair Groups

Fold Change Pairing

Pairing PRir Groups
[¥] Groupl Groupd
o | | [Espressal |Cold Brew]
of | | [Ezpressa) [ Pour Dver) =
of | | [Cald Brew) [Paiar Dhar]

6 Under Cutoffs, adjust the value to 0.05.

Cutoffs

Corrected p-value cutoff

| » [ loos |

7 Click Run Statistics.

Run Statistics

Review Results

1 Inthe Plots tile, select Link Y-axis to observe any significant differences in the
instrument data.

2 Select the Sample Group Mode in the Plots tile so that the significant
differences can be observed in the instrument data.

3 Save the data of interest, click Create compound groups list.
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Statistics
Review Results

4 Enter a Compound Groups List name, in this example T-way ANOVA, p<=0.05
and click OK

5 Inthe Post Hoc Results Pane, click any of the compounds to view the specific
compound groups in the Compound Groups pane, for example, a pairwise
comparison of the Cold Brew row and the Pour Over column.

1-way ANOVA - Post HocR... ® »» <

Group Name [Espresso] [Cold Brew] [Pour Over]
(Espressol o ee [0S [Ese
(Cold Brew] e e s
[Pour Over] .

M Differentially abundant
B Not Differentially abundant

6 Click Create compound groups list and select Only Selected Compound
Groups.

7 Enter a name and Click OK.

£ Save list - 7 X

(O All Compound Groups
® Only Selected Compound Groups

Compound list name [l-wav ANOVA Pd |
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8 Click to view the Compound Group List and select the 1-way ANOVA, p<=0.05
list.

9 Click the Statistical Analysis drop-down, then select Fold Change.

10 Under Fold Change Pairing, click the Pairing drop-down and select Pairing.
11 Under Cutoffs, change Fold-Change to 70.

12 Click Run Statistics.

13 Click Create compound groups list and select All Compound Groups.

14 Enter a Compound Groups List name, in this example FC >= 10. and click OK.
15 Click to view the Compound Group List and select the FC >= 10 list.

16 Click the Statistical Analysis drop-down, then select Hierarchical Clustering.
17 Click Run Statistics.

18 In the Compound Groups table, select multiple compound groups to observe
changes in the heat map.

19 Press CTRL and drag a box in the heat map to select compound groups in the
table.
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7 Statistics

Once complete, the Statistics window should reflect the image below.
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Identify

[dentify Overview

In the Identify step, use compound databases to putatively identify compounds
and match the measured Neutral mass of a compound extracted from the data
to the theoretical Neutral mass of a compound stored in a compound database.
The measured Neutral mass is determined from the evidence ions associated
with the compound, along with their assigned charge states and adduct
annotation. Additionally, match the measured isotope pattern to the theoretical
isotope pattern expected from the compound's elemental formula.

Optionally, the measured retention time (RT) of the compound (when known and
stored in the compound database) is matched with the expected RT.

Perform the following tasks in the Identify step:

+ Edit Identify parameters
+ Run Identification
+ Save or select a list of compounds

Identify Training Task Overview:

Adjust Identify Settings
+ Export data.

Identify Settings

1 Click Identify on the Ribbon to move to the next step.

,,,,,
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8 Identify

2 Select the All Compound Groups list.
3 Click + to Specify Database.

4 Browse to C:\MassHunter\Data and select Caffeine AMRT PCDL.cbd, then
click OK.

Adjust the RT tolerance column to 0.1 min.

6 Browse to C:\\MassHunter\Data and select Metlin_AM_PCDL.cdb, then click
oK.

(3]

| Database/Library | +RT{min) Score(Fwd) | Score(Rev) |
caffeine AMRT PCDL.cdb 0.10 25.00 70.00 |

Metlin_AM_PCDL.cdb 25.00 70.00 |

7 Click Show Additional Parameters to review. Click OK to close.

Show additional parametersi\“

8 Click Run Identify.

Run Identify

Sorting Data

1 To sort results, in the Compound Groups table, click the ID Source column
header.

2 To sort within those results, while holding CTRL click a different column
header. For this example, click the Score column to sort scores within each ID
Source.
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Interpreting Identification Results

« Tochange the selected identification and update all results tiles, select a radio
button in the Putative Compound Identifications tile.

For detailed score calculations, click the Show/Hide Detail Identification
Results icon in the Putative Compound Identifications tile toolbar to open the
Identification Results tile.

+ If acompound group has multiple MS/MS hits, selecting a different hit
updates the mirror plot.

+  The Composite MS Spectrum tile displays a combined MS spectrum with an
overlay of the expected isotope pattern when MS evidence supports the
identification. When MS/MS evidence is available, click Toggle to Show/Hide
Mirror Plots to compare the expected spectrum.

Send to NIST MS or SIRIUS

1 After selecting a compound group, select the Send button in the Compound
Groups tile and select Send to NIST MS or Send to SIRIUS.

2 Inthe dialog box, choose:
+ Selected - sends only the selected compound groups
+ All - sends all displayed compound groups.
+ Cancel - cancels the action.

MassHunter Explorer supports integration with the NIST MS Search and SIRIUS

software for compound identification. See the MassHunter Explorer Installation
Guide for more information.
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Exporting Results

1 Inthe Compound Groups Pane, click Export to expand the options. Select an
export type from the list of options.

D B -

g Export Compound Groups
T(av]
0 DI Export Precursor lon List
2 EI Export as Composite .cef

1 D_T Export as PFA

0
DI Export MS/MS spectra as .msp
0L

8
24

6 F

2 Select File Destination Options and click Save.

3 Click OK.

Export Precursor lon List

1 Inthe Compound Groups Pane, click Export to expand the options. Select

Export Precursor lon List

2 Adjust settings as needed.

il
Precursor lon List Creation
RT window + 015

Precursor type Preferred

to the most abundant monoisotopic ion(s)

[] Minimum ien abundance

Positive lons Negative lons
H i\ ~
[]+na +C
[Jenra +HCOO
[+ +CH3C00
v

Limit number of precursor ions per compound

Export Precursor lon List

min

1

counts

Neutral Modifications

[]-#20
-co2
[]-H3ro4
[J-sos

[J-ockH3

~

[[] update Precursor lon List RT's

Max. time shift 1 min +

Export destination
ssHunter\Data\POS\Precursor lon List.csv
If export file already exists

O Overwrite existing export file

® Auto-generate new export file name

Browse

EnpDnJ

Reset

3 Click Export.
4 Click OK.
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