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MassWorks Quick Guide

Read the instruction manual thoroughly before you use the product.

Keep this instruction manual for future reference.
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Introduction

Notices

+ All rights are reserved, including those to reproduce this publication or parts thereof in any form

without permission in writing from Shimadzu Corporation.

* Information in this publication is subject to change without notice and does not represent a
commitment on the part of the vendor.

* Any errors or omissions which may have occurred in this publication despite the utmost care
taken in its production will be corrected as soon as possible, but not necessarily immediately
upon detection.

- MassWorks™ are registered trademarks of cerno BIOSCIENCE in the United States and other
countries. Other company names and product names mentioned in this manual are trademarks

or registered trademarks of their respective companies.

» Shimadzu Corporation and cerno BIOSCIENCE are not responsible for errors or injuries
resulting from following the instructions in this document.

+ MassWorks is provided on the "as is", and cerno BIOSCIENCE and Shimadzu Corporation
makes no warranty of any kind with respect to this product or information contained therein.
cerno BIOSCIENCE and Shimadzu Corporation does not warrant the accuracy or fitness for a
particular purpose.

* In no event will cerno BIOSCIENCE and Shimadzu Corporation be liable for any damages
whether direct, indirect, special, incidental, consequential or punitive (including but not limited
to lose profits) arising out of or in connection with the use of this product. You have sole
responsibility for any consequences from using this product.

© 2016 Shimadzu Corporation. All rights reserved.

Original version is approved in English.




Software License Agreement

"This software" refers to the software and printed materials (documents such as operation
manual).

Regarding use of this software, the user and Shimadzu Corporation shall agree on the following
points:

Scope of agreement
The user can use this software only for a specified single computer.

When the user intends to transfer all rights of this software, the user cannot reserve any
reproductions of this software. The user must transfer the entire software (including all
components, media and documents such as operation manual), and the transferor must agree
on this scope of agreement.

If the software version has been upgraded, the transferred articles shall include the prior
versions of this software.

The user is prohibited from renting, leasing, relicensing, reproduction, remodeling,
modification, reverse-engineering, decompiling or disassembling of the whole or part of this
software.

Also, the user cannot allow a third party to conduct such actions.

Copyright

The property right, copyright, and all intellectual property rights on this software are reserved
by Shimadzu Corporation or by a third party to be specified separately.



Indications Used in This Instruction Manual

Throughout the text in this manual, warnings and other information essential when using this unit,

such as cautionary or prohibited items, appear classified as per the following:

Mark Description

Indicates a potentially hazardous situation which, if not avoided, could
A WARNING result in serious injury or possibly death.

Indicates a potentially hazardous situation which, if not avoided, may
A CAUTION result in minor to moderate injury or equipment damage.

/ Emphasizes additional information that is provided to ensure the
NOTE proper use of this product.

0% wge Provides useful information about operation of this system. Please
9 Hint read the description when required.

l]%> Reference Indicates reference sections and pages.

/\ WARNING

When the customer uses the CD-ROM
This is a CD-ROM disk. Do not play this on an audio CD player, as the high volume may
damage your hearing or the audio speakers.
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System Configuration

1 System Configuration

1.1 Overview

MassWorks enables highly-precise calculation of accurate mass and isotope spectra with a
unique mass calibration technology based on cerno BIOSCIENCE's patented MSintegrity
technology to expand the capacity of unit mass resolution-base mass spectrometers. This
feature enables the elemental composition estimation that can be usually performed only on
expensive systems such as time-of-flight (TOF) mass spectrometers. This Quick Guide
describes operation procedures for using the software with a GCMS-QP Series or GCMS-TQ
Series system.

10000

316.9087

318.9193

3000

8000-F
TDDD_E Calibrated accurate mass profile

£ Mass profile of estimated

50E  elemental composition
4000-£
3000-£
2000-EE5 5

10001

I||||||\|I|\||I|\||I|\||I|\||I\
295 300 305 310 315 320 325 330 335 340 345

l// NOTE

This Quick Guide assumes that the reader already has a basic understanding with

respect to the handling of GC-MS(/MS) and GCMSsolution. Names and terms specific
to GCMSsolution are used in many places in this guide and so, if you are a first-time
user or if there are any points that are not clear, refer to the GC-MS(/MS) instruction
manual, the operation guide and the GCMSsolution help as necessary.

1.2 Operating Environment

OS Microsoft Windows 7 Professional
Workstation software GCMSsolution Ver. 4.42 or later
@ wote

If the GCMSsolution version is earlier than Ver. 4.42, upgrade the software.




1. System Configuration

1.3 Instruments Supported

GC/MS: GCMS-QP series, GCMS-TQ series

1.4 Files for Analysis Using MassWorks

Files for facilitating analysis using MassWorks are available in the folders shown below. To

use them, copy these files and paste them in the folder for storing the analysis data.

Files for Analysis and data processing using MassWorks

File Name Description Install folder
Method file for acquiring data . )
PFTBA_External.qgm for mass calibration If the [GCMSsolution] program is
installed in the C drive,
File that stores PFTBA ion C:GCMSsolution\Sample\MassWo

Shimadzu_Default_CAL.mwe information for mass calibration | rks_Usage




Setting of GCMSsolution

2 Setting of GCMSsolution

Configure settings in GCMSsolution to output mass profile data to be used on the MassWorks.
1) Execute the [GCMS Real Time Analysis] program.

2) Select "Option" from the [Tools] menubar.

Tools | Window Help

Ecology Settings...

Audit Trail Settings For Config File...
Check the Program Files...

Check Raw Data...

[ Option... ]

3) Click the [Profile Export] tab, Set "CRN format" to the [profile raw data is additionally stored].
| Setting Options [&r

Application Method Advanced POF Export Ciompatible
File Mew Analysiz Action Protection Profile Export Buto Copy

Profile raw data iz additionally stored

[ GRM farmat] vl

4) Click the [OK] button.




GC/MS Data Acquisition

3 GC/MS Data Acquisition

Acquire mass calibration data to be used on MassWorks. Two types of mass calibration data
acquisition procedures are available; a procedure for acquiring data of the actual sample and
mass calibration data separately (external calibration) and a procedure for acquiring data of the

actual sample and then calibration data sequentially (internal calibration).

3.1 Auto-Tuning

1) Perform auto-tuning. Open [Tuning] window from the [GCMS Real Time Analysis]

program and click [New] icon.

Iﬁﬂ GCMS Real Time Analysis (Admin} - [Tuning
Iﬁh File View Instrument Tuning Tools

(D)= SQ e

x|

lon Source: El

Peak Profile

Ite
Ra

2) Set the tuning mode and click [OK] button.

Select Tuning Mode

Tuning Mode: (™) High Conc. @) iNomal: 1 High Sens.

Coc ) (o

3) In case of QP series, click [Auto Tuning Condition] icon and enter "0.5" in the "FWHM of
Peak Profile".
In case of TQ series, click [Auto Tuning Condition] icon and set "-0.1" in the "Relative
Value from initial FWHM".




3. GC/MS Data Acquisition

Tuning Information

< ) Tuning Information

Target Caondition

| Adjust Besolution

[ FwHM of Feak Frofie 05 ]
| Adjust Sensitivity
Target M ass 264 -
| Calibrate Mass
Adjust Mazz Pattemn
méz Inten. Ratiof%) méz Inken. R atio %]
100.00 an.o0
30.00 4.00
4.00 0.40
Initialize:

In case of QP series

Target Condition

| Adjust Besolution

[ Fielative Walue from Initial PwHM 0.1 -

| Adjust Senszitivity

Target Mass 264 -

/| Calibrate Mazs

Adjust Mazs Pattern

miz Inten. Ratial%] miz Inten. R atia%]
100.00 30,00
30,00 4.00
4.00 0.40
Initialize

In case of TQ series

@ wote

Perform tuning before acquiring calibration data. If tuning is not performed for a long time,
the accurate mass calculation result may not be accurate.

3.2 Acquiring Mass Calibration Data

3.2.1

Using External Calibration to Acquire Calibration Data

Data of the sample to be measured and mass calibration data are acquired separately. Mass
calibration data ca be acquired by using PFTBA.

1) Copy the "PFTBA_External.qgm" method file described in "1.4 Files for Analysis Using
MassWorks" and paste it on the folder that stores analysis data.




3. GC/MS Data Acquisition

2) Load the "PFTBA_External.qgm" method file.

% note

Load the method file in the [GCMS Real Time Analysis] - [Acquisition] window. Here,
click [OK] if the following confirmation message is displayed: "[1317] The hardware
configuration for this method is different from the current configuration. The
measurement condition in the method file is modified according to the current

instrument configuration.

GCMS Real Time Analysis X

[1317] The hardware configuration for this method is different
L from the current instrument configuration.

The measurement condition in the method file is modified

according to the current instrument configuration.

C¥GCMSsolution¥Sample¥MassWorks_Usage¥PFTBA_External.q
gm

[Instrument] [GC] [Autosampler] [Injection Unit] [Flow
Controller] [Columin] [MS] [GC Detector]

3) Specify the GC parameters below for actual analysis.
- Injection Temp.

- Flow Control Mode

- Pressure or Linear Velocity (Select either of these to match the control mode.)

lml &c |g Ms)
Inj. Port : aPL Inj. Heat Port : NI
Golumn Oven Temp.: G0.0 TG T
(izstion Tem.: 2500 | 80+ : : : j : :
Injection Mods : Split - e e e e
100 0.0 10 20 3.0 4.0 5.0 6.0
man
Carrier Gas : He  Prim. Press.: 600-300 Program : Golumn Oven Temparature -
Flow Control Mode : |Linear Welocity v|
" Rate | Final Temperature| Hold Time -
Pressure 728 kPa 7 = 500 00
Total Flow : 300 mL+min 1] noo [ [
. . 21 000 0o 000
Calumn Flaw : 120 mL/min AR 0 i i
[ Linear Velocity : 400 cmfzec ] Total Program Time : 200 min
Puree Flow : an mLAmin Column
Split Batio -1.0 Mame : Rxi-b5il M3 Thickress : 025 um
Length: 800 m Diameter : 025 mm Set..
Detail of Injection Part.. | Feady Gheck.
GG Program...




3. GC/MS Data Acquisition

4) Specify the MS parameters below for actual analysis.
- lon Source Temp.
- Interface Temp.
o ac| = ms |
GOMS-QF Series
Inn Source Temp. 200 TG
Thterface Temp.: 280 * G| Profile Export @ 0N JOFF
Solvent Gut Time : i min  Detector Voltage : *) Relative ta the Tuning Result @ fbzolute
Micro Scan Width : ] u 1 kW
[¥] Uze MS Program : Set... Threshold : ]
Group#! - Eventd#l GG Program Time .00 min
Start Time| End Time Acq. Event Scan Start End Chl Ch2 Ch3 Chi
min (min) Mode | Timel(sec)| Speed mfz miz miz miz mfz mfz
1 0.00 700 Scan 030 2000 B0.00 60000
2 0.00 0.00 Scan 0.00 0 0.00 000
The detector voltage varies according to the instrument status. If the intensity of each
ion of PFTBA used for calibration has been saturated, lower the detector voltage. If
PFTBA ions are saturated, accurate mass calculation cannot be made correctly.
It's recommended to check the detector voltage that the intensity of m/z 69 for
PFTBA is approximately 3,000,000 ~ 4,000,000 introducing PFTBA from the [Peak
Monitor] of [Tuning] icon, before GC/MS measurement.
5) Click the H (Save) icon on the toolbar to overwrite the method file.
6) Create a batch file to acquire mass calibration data and measure samples. It is
recommended to acquire mass calibration data in each batch.
7) Configure batch settings for mass calibration and sample measurement.
8) Set"0" for the_vial # on a row on which a mass calibration method has been set.
Sample Hame | Sample ID | Sample Type| Analysis Method File Data File Inj. Volum
0 FFTBE&_EI 0:Unknown IToT FFTEA_Externalggm PFTEA_Elqed 1
1 Samplelll 1:Unknown IT LT El Scangem Sample001ged 1
2 Samplell? [ IT LT El Scangem Sample00? ged 1
3 Samplell3d :Unknovwn ITaT El Scangem Sample003ged 1
1 Samplelid 0:Lnknown IT QT El Scangem Sample04 ged 1

9) Save the batch file and measure samples.




3. GC/MS Data Acquisition

3.2.2 Using Internal Calibration to Acquire Calibration Data
Sample measurement and mass calibration data acquisition are performed at the same time.

Increase the time to measure samples 10 minutes, introduce PFTBA, and acquire mass

calibration data.

1) Load the analysis method for sample measurement.
2) Save the method file under a different name.

(Ex.: xxxxxx_Internal_PFTBA.qgm)
3) Change the GC parameter below.

Column oven program: Add the following program to the oven program for measuring

samples.
Rate Temperature Hold Time
-100 Initial column temperature 7 (min)
of analysis conditions for
samples
§ Sampler el G g Ms
Inj. Port : SPL1 Inj. Heat Port : M1
Column Qven Temp.: 0.0 BRI
Thjection Temp.: 2600 TG b
Injsction Made : Splitless i
Sampling Time : 100 min - = e e in
Carrier Gas: He  Prim. Press.: B0O0-900 Program Column Oven Temperature -
Flove Cantral Made Linear Yelocity -
. Rate | Final Temperature| Hold Time -
Prezzure : 971 kPa 5 — Al T
Total Flow : 30,0 mL/min 1| 2000 3200 5.00
) . 2] -100.0 fi.0 700
Column Elaw 156 mLA min T ™ ™ i
Lingar Velocity : 456 om/sec Total Program Time : 2860 min
Purge Flow : 6.0 mL#min Ciolumn
Split Ratio : 10 Mame @ Fxi-55il M5 Thicknesz :  0.25 um
Length: 300 m Diameter : 025 mm et
If the column with thicker film such as over 0.5 ym is used, set the cooling
temperature rate lower.




3. GC/MS Data Acquisition

4) Click the [MS] tab and select the [Profile Export] checkbox.
5) Change the MS parameters below.

[End Time (min)]: Enter the GC program time.

[Start m/z]: 40 - 60

[End m/z]: 600 (to acquire the mass spectrum of PFTBA)

[Event Time (sec)]: Set this so that the scan speed becomes approximately
2000 u/sec.

[In case of usage with the EI mode]

I ac| & Ms |
GGMS-QP Series
Ion Source Temp.: 250 i ]
Interface Temp.: 320 * G Profile Export : @ 0N C0OFF
Solvent Cut Time : 45 min  Detector Yoltage : @ Relative to the Tuning Result ©) Absalute
Micro Scan Width : 0 u nz kW
[¥] Use: MS Program : Set.. Threshold : 0
Group#! — Event#] [ (16 Program Time 2860 min ]
Start Timef End Time Acq. Event Scan Start End Chi Ch2 Ch3 Chi
min, (min) Mode [ Time(sec)] Speed miz miz mfz mfz mfz mfz
1 500 2850 Scan 030 2000 50.00 GO0.00
2 noo 0.00 Scan 0.00 i 0.on 0.00

[In case of usage with the Cl mode]

|l ao] & s |
GOMS-QP Series
Ion Source Temp. : 230 TG
Interface Temp.: 320 * G Profile Export : @ ON ) OFF
Solvent Cut Time : 45 min  Detector Voltage : @ Relative to the Tuning Result ) Absolute
Micro Scan Width - 0 u 02 3
[¥] Use MS Program : Set.. Threshald : 1]
Group#? — Event#1 [ GG Program Time 2860 min ]
Start Timg{ End Time Acq. Event Scan Start
{min) (min) Mode | Time(sec)| Speed miz
1 5.00 2160 J[Scan 030 2000 100.00
o — 1

@ note

- When the [ON] checkbox of profile export is selected, the mass profile to be used on
MassWorks is output. Due to the large size of mass profile files, it is recommended to
clear this checkbox when you do not plan to use MassWorks.

- If the data is acquired in only SIM or MRM mode, the mass profile can not be loaded
to MassWorks.




3. GC/MS Data Acquisition

6) Click the [Set] button next to [Use MS Program].
7) Set the program as shown in the table below.
[In case of usage with the El mode]
No Time (min) Command Value
1 GC program time — 6.5 FilamentOFF
2 GC program time — 6.0 PFTBAOpen
3 GC program time — 6.0 DetectorGain= 1.1-13
4 GC program time — 5.5 FilamentON
5 GC program time — 0.5 FilamentOFF
[In case of usage with the Cl mode]
No Time (min) Command Value
1 GC program time — 7.0 ReagentGasxClose
(x means port number)
2 GC program time — 6.5 FilamentOFF
3 GC program time — 6.0 PFTBAOpen
4 GC program time — 6.0 DetectorGain= 1.1-1.3
5 GC program time — 5.5 FilamentON
6 GC program time — 0.5 FilamentOFF
MS Program Iﬁ
Data File Mame : R.Time : 59.053 min
1I:|I:|_ M=z Intensity a )
75
50 l
25—: -
| 3
o] =
0 IEE " edn 780 “1obn
Time (min) Command Value - [ oK ]
1 2160 FilamentQOFF
z 2170 |PFTEACRen [ E— ]
3 2210 DetectorGain= 1.2
4 2210 FilamentQOM
b 2710 FilamentOFF [ Load Chromatogranm... ]
£ mon
7 .00 [ Help ]
g n.aa
[ n.aa
n nnn

3,
S ———————
e —

10

-
S ———————
e —



3. GC/MS Data Acquisition

@ note

The detector voltage varies according to the instrument status. If the intensity of each
ion of PFTBA used for calibration has been saturated, lower the detector voltage. If

PFTBA ions are saturated, accurate mass calculation cannot be made correctly.

It's recommended to check the detector voltage that the intensity of m/z 69 for
PFTBA is approximately 3,000,000 ~ 4,000,000 introducing PFTBA from the [Peak
Monitor] of [Tuning] icon, before GC/MS measurement.

8) Click the [OK] button, overwrite the method file.

9) Create a batch file for measuring samples. Create it using the usual procedure to create
a batch file.

11



Data Processing Using MassWorks

4 Data Processing Using MassWorks

ll/ NOTE

For details about functions of MassWorks, refer to Mass\Works™ User's Guide.

4.1 User Interface Overview

411 MassWorks Application Screen
MassWorks provides an explorer style interface which consists of a left hand Navigation
Pane to provide access to Calibration and Analysis tasks as well as various utility functions.
I8 C:¥Users¥kitano¥ Documents¥GCMS¥GCMS-QP2020¥Mass Works¥Demo Data¥Nakagawa-san¥20150601_10.cr - MassWorks SHACE X
B & & 2 o6 y Q= 41 Toolbar
Tasks | nnnnnnn C¥Users¥kitano¥Documents¥ GCMS¥GCMS-QP2020%Mass Works¥ Demo Data¥Nakagawa-san¥20150601_10 cm
@,. oo £ Chromatogram Gerh
A;%s WDDDDDDD—E
Navigation Pane ::::\\\
Recert | E
NEENERNECER e
8 Graph Window | —
256-265 }375DDD-342D. Scans 256- | 180000 E
— Spectrum Graph
Utility Pane
g%: : £
LEELE L bl
Mouse at: 729.91499, 1847123.61337 : E\zm.‘nﬁc —
Name Contents

Navigation Pane

The Navigation Pane allows selection between different functional
panes which include "Tasks" "Recent" and "Explore".

Recent provides a listing of the most recently opened data files or
calibrations

Tasks displays the key modes in MassWorks, Calibration Mode and
Analysis Mode. Select the mode from the explorer panel by clicking
on the icons.

Utility Pane

The Utility Pane shows additional information relating to information in
the Graph Window including retention time or mass range windows,
tables, shortcuts, and other information.

Graph Window

The graph window can include spectra, chromatograms, tables (such
as standard ion tables), dialog boxes and buttons. It may be a tab
style, with a different operation on each tab as in the Calibration
mode, or it may contain multiple spectral windows (MDI).

12




4. Data Processing Using MassWorks

The toolbar buttons on the MassWorks toolbar provide the following functionality:

Icon

Functionality

Contents

New Calibration

Close out the current calibration in the calibration task

Open Calibration File

Open an existing calibration file and any associated calibration
data

Open MS Data File

Open an MS data file in either calibration mode or analysis mode

Save Calibration File

Save the current calibration file

Save Calibration File
As

Save the calibration file to a new name

Print Report

Print the analysis or calibration report to the printer

Report to Clipboard

Send the analysis or calibration report to the clipboard

When selected, all the toolbar buttons that operate on a graph

4. | SelectTop Graph will perform the operation on the top (chromatogram) graph
~3 | Select Bottom Graph When selected, all the.toolbar buttons that operate on a graph
o will perform the operation on the bottom (spectrum) graph
When depressed, if multiple spectra or chromatogram are
. Stack Graphs present, the Y axes will be stacked above one another. When nof
Do depressed, the graphs will be overlaid. The select graph buttons
determine which graph to apply.
.= | Edit Peak Picking Brings up the chromatogram or spectrum peak parameters
i1 | Parameters dialog. The select graph buttons determine which graph to apply.
Previous Scan or Show the previous spectrum in the run or the previous XIC
) relative to the cursor. The select graph buttons determine which
<m | Mass
graph to apply.
Show the next spectrum in the run or the previous XIC relative to
= Next Scan or Mass | the cursor. The select graph buttons determine which graph to
apply.
When depressed, click and hold the left mouse button on the
L | Pan Mode graph to pan the graph. The select graph buttons determine
Ey! which graph to apply.
When depressed, click and hold the left mouse button on draw
Q Zoom Mode zoom box and zoom into an area on the graph. The select graph
4 buttons determine which graph to apply.
» Set Full X Scale Scales the X axis to the full range. The select graph buttons

determine which graph to apply

Set Full Scale

Scales the X and Y axis to the full range. The select graph
buttons determine which graph to apply.

Scales the Y axis to the full range. The select graph buttons

k|
§ SetFull Y Scale determine which graph to apply.
i Previous Scale Will undo any previous scaling operation. You may click it
<A multiple times to undo scaling multiple times. The select graph

13




4. Data Processing Using MassWorks

Icon Functionality Contents

buttons determine which graph to apply.
Display the TIC. When an XIC is generated, the TIC is normally

Show TIC hidden on the display as the scale is much different. You can
LIE override this by clicking this button. This can also be done from
the utility pane from the chromatogram legend tab.
"1 Help Open the Help file.

4.1.2 Creating the Calibration File
Create a calibration file to calibrate the mass and spectra using the mass calibration data
acquired in "3. GC/MS Data Acquisition."
1) Start MassWorks
2) Select the [Calibration] icon from the navigation pane.
3) Click the [Open Mass Spec Data] button and open the PFTBA data (xxxx.crn) acquired

by external or internal calibration.

I8 << New Calibration >> - MassWorks = | | S
File Edit View Tools Graph Window Help

|
8 & & (=)

Tasks

Calibration

I X Instrument Data ]x I X ] x ]

Analysis

Recent |

To buid a new calibration:

I| Open Mass Spec Data |I

To View or Modify a Cal:

Open a Calibration

14




4. Data Processing Using MassWorks

4) Right click the mouse on the TIC graph and from the drop down menu, select "Mark an
RT window."
5) Specify a range for extracting the spectrum in an area where PFTBA is detected by

clicking the mouse on the start and end points. Then, click the [Standard lons] tab.

-
I8 D:¥MassWorks_Evaluation¥Test¥20160113_Calibration.mwc - MassWorks \ o [ 5D ]
File Edit View Tools Graph Window Help

BASS SR 5B [WO L Fle=s ket s e
— e lnsm-lmentDaizI ¢ Standard Ions I 3 calirate || 3 Review |

D#¥MassWorks_Evaluation¥ Test¥20160113_Sample cm

Fecent
minutes
~Jalr 2]
Average of Scans 1505thru 1538 (532.0000 to 548.5000)
T 1o+
A Calibration may be built for each 084
combination of M3 Power and Mode. & C
FPlease select the combination you want = L
to calibrate. 2064
2 [
= -
S04+
Power: |1 hd = L
2 L
ModE:IFuII - 02 T
Begin Calibration 00-- il ‘I " T ] ] L T Il T 7
100 200 300 400 500 600
m/z

6) Right click the mouse on the table and choose "Load lons..." from the pop up menu.

 InstrumentData X Standard Tons |x Calibrate || 3¢ Review |

Awverage of Scans 1542 thru 1642 (5:50.5000 10 1000.5000) - D:¥MassWorks_Evaluations Tesw 20160113_Sample.cm

10-F
0sL
3 C
=4
I
2064
206t
:
= -
S04+
Sl
=
02+ |
0o [ Ii II T ] . : ] l . I[ . ]
Recent 100 200 300 400 500 500
-| |. miz
— =
| = | ? | RT Mame  Formula Net Formula Crnrge| Mono |:ermo' Left | Right
Window Eniry soto Edge _Edae
1 :0: S 2
ow [sen  [Tme  [Meme | S Delete Row
D 1542-1642 950,5000-1000.... Scans 1542-1642 Delete Selected Rows Del

Propogate Edge Adjustment

Zoom Graph For Row

Auto-Zoom Graph for Current Row

Print Table To Clipboard

Load Ions... ]

15




4. Data Processing Using MassWorks

7) Select the "Shimadzu_Default_ CAL.mwc" file that contains the PFTBA ion information.
8) The selected information is input to the lower table and corresponding peaks are shaded.

Confirm that each peak is within the shaded area.

-
8 << New Calibration >> - MassWorks \ EI&E

File Edit View Tools Graph Window Help

YT TIEL

?,_": iy

B4 & 5w

 InstrumentData " Standard Ions |x Calibrate | X Review |

Average of Scans 1542 thu 1642 (850.5000 to 1000.5000) - D:¥ MassWorks_Evahuation¥Test20160113_Sampie.cm

1 <o e
i | B | e =

10F
[EES
o T
3 L
2
s L
s osL
c 6T
2 [
e |-
2041
EUAC
s
F |
02
Recent
s 117
RT Window List
Ovr Time: 138
2 0 Sean - -] cors C2F4| =1 | 99.8931|100.0145 | 99.000 | 104.00(
2-1642 950,5000-1000.... Scans 2-1642
e — S 3 0 Sean - -] cars C2F5| <1 | 118.8915 |119.0129 | 118.000] 123.00(
4 0 Scan - - care CaFs| =1 | 130.8915 131.0237 |130.000| 135.00(
5 0 Scan - - cers CaFg| <1 | 218.8851219.0280 |218.000| 223.00(
6 0: Scan - - | csFron CSF10N| =1 | 262.8866 [264.0439 |263.000| 268.00(
7 0 Sean - - | carren CBFIBN| <1 | 413.8770 |414.0665 |413.000| 418.00(
8 0 Scan - - | coraon COF20N| 1 |501.8706 |502.0709 |501.000| 506.00(
9 0 Scan - <
. i

9) Click on the [Calibration"] tab and then click [Go] button.

r -
P8 << New Calibration »> - MassWorks =lE
— e s e
File Edit View Tools Graph Window Help
YL L R I

Previous Scale

' Instrument Data | v Standard Imlx Calbrate |lx Review |

[~ Calibration Parameter Set

[Pefeuits | {View [Et ]

- Calcuiation Options

Mot yet calculated
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4. Data Processing Using MassWorks

10) When data processing is completed, move to the [Review] tab and check the results.
Confirm that each m/z peak is recognized. If the peaks are not recognized, go back to
the [Standard lons] tab, set the ion and calibration range again, and perform calibrate
again. If the setting is changed and the peaks isn’t recognized, acquire the data again

after increasing the detector voltage.

IE << New Calibration >> - MassWorks ==

Fle Edt View Took Graph window Help

(% % AN I-N )

T PO L

+ Instrument Data | + Standard lons | + Calbrate ¥ Review |

120000
110000 £
100000£

221.0680
2221810
2230290
3039830

B

==
0 215 220 25 230 235 240
miz

RT Window Name: Net Formula Mono | Closest | AM (mDa) | AM (ppm) | Spectral | RMSE
Mass | Centroid Accuracy

1 ): Scans 20862189 CF3| esses2| easues 02104 30 997 | 21596
2 ) Scans 2085-2189 CcoF4| sooe3s| 999935 0.3968 40 573 | 22094
3 ) Scans 20882189 CoFan| 113.9967| 1139943) 13500 | 118 923 | 2853
4 ) Scans 2085-2189 25| 1189920 1189931 1.5%7 134 %62 | 22283
5 ) Scans 20882188 C3Fs | 1309920 1309945 3.0000 29 987 | 34156
5 26500

70 24842
8 ) Scans 2086-2189 | | CBF1GN| 4135775 4139767| -02895 | 07 | 958 | 13587
9 ) Seans 20852189 | | coF2on| 5018711 S019704| 01899 | 0.4 | 967 | 14529

e

RMSE = Root mean squared error

11) Click [File] - [Save Calibration File As] to save the created calibration file under a new

name. Click [File] - [Print Report] if you want to output the results as a report.

rﬂ C:¥Program Files¥Cerno¥Data¥Sample Files¥1111701°
Edit View Tools _QT;ph Window ﬂ:lp B
New Calibration
Open Calibration

Save Calibration
Save Calibration As...

Open M5 Data
Save Imported Spectrum

Print Report

Exit
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4. Data Processing Using MassWorks

4.1.3 Processing the Acquired Data
Calculate accurate mass of the peaks within the acquired data and estimate the elemental

composition using the mass calibration file created by the procedure described in "4.1.2
Creating the Calibration File."

1) Click the [Analysis] icon in the navigation pane. Then click [File] - [Open MS Data] to
open a crm format file.

2) Click the [MassWorks Calibration] tab in the utility pane and select the created

calibration file.

e Graph Window Help
Bds4=R (OB Beslkeutr e

Tasks C#Users#hitano¥ Documents¥GCM S¥GCMS-QP 2020%¥Mass Works¥Demo Data¥ Nakagawa-san¥20150601_10.cm

11000000 £

counts

.

30 4 500 B 700 3 slo oo 10 1200 1300
minutes

Sen ST A EAI0
~ B |ft | fet | it | % | 8| F) 4

160000-F

Massworks Calibration

137.0762

1791224

140000-F
Apply Calibration F

Calbration File
IC:¥ngram Files¥Cerno¥Data¥Sample Filé

counts

5
3
W Apply Bronse... & g
E
g g I
Browse Data Path... £ &
<
©
5
fl e e e e e e
200 250 300 350 400 450 500 550 600 650 700
m/z
|| Mouse at: 97758855, 0.00000 2msnsm_1n

3) Right-click the mouse in the chromatogram subwindow. In the popup menu, click [Mark
an RT window] and specify the peak analysis range by clicking the mouse on the start

and end points.
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4. Data Processing Using MassWorks

4) Enlarge the molecular ion peak in the spectrum subwindow and right-click the mouse on
the m/z value displayed at the peak top, and select [CLIPS Search].

MWc MS¥GCMS-Qf Waorks¥Demo D 20150601_10.cm - MassWorks [T
File Edit View Tools Graph Window Help
& i ==} | Tic
B A 20(oB VDL Re=me=+r &Xe
Full Scale
Ca¥lUsers¥ktano ¥Documents¥GCMSGCMS QP 2020¢Mass Works¥
Previous Zoom
15000000-£
E Maximize
14000000-£
E Background Correction
13000000-£
12000000 £ ¥ | Absolute Y-Scale
11000000-E Relative Abundance
21 i Relative Abundance (Window)
2 soo0000-F Stacked
E ¥ | Zoom Mode
7000000 Mark a Mass Range
6000000+ CLIPS Search
seoo0 £ | CLIPS
W’EHIHH}HH}\H}H\:HH}H SCLIPS Search L
740 70 760 7 780 730 SCLIPS Parameters 80
minutes
e Average of Scans 1115t 1128 (767 Set Number of Peak Labels
BE T EIES =TI F Properties
Massworks Calibration 000 L S Export/Print
Apply Calbration 000 T
Calibration Fle ——————————————— 200005
C:¥Program Files¥Cerno¥Data¥Sample Fik £
v apply Bronse. © 15000
Browse Data Path e
T | L I
21 0 A 276 278 280
m'z
Mouse at: 277.07150, 28952. 13868

5) Set the parameters in the [CLIPS Search] window and click [Search].

[ cLips search — =5

Accurate mass to search: I 277.0237 & Show All Results
Charge: I 1 " Show Top I 20 Results

— Formula Generation by Mass

Mass Tolerance ——————————————————
™ Empirical Rules Parameters |
* mDa | 20.00
Element Min Max
I  PRM I 4.00 1 c = — »
2 H i 0 275
| Electron State 3 N b 0 20
L ’7  odd @ Even { Both 4 0 @ 0 17
5 S i 0 9
| ~Double Bond Equivalent Range 6 P hd o 9
[l 7 cl - ] 8
Min | -30.00  Max| 50.00 = = |

—Formula Determination / Mixture Analysis by Spectral Accuracy

i Profile Mass Range (Da) ——————— Ion Series
Repeat Unit Min | Max
start [ 100 End[ 250 - I i ;|| I I
I
i Interference Rejection: I 0
l
l
Reset to Factory Defaults I ¥ Show this dialog before each search
b
| Reset to My Defaults I [r——
Save As My Defaults I Search Cancel | '

—

—— 10




4. Data Processing Using MassWorks

Functionality

Contents

Accurate mass to search

The accurate mass derived from clicking the monoisotope peak of the ion
the search.

Charge

The charge state of the ion.

Show All Results

Displays all elemental compositions searched.

Show Top xxx Results

Displays a specified number of components from the top in the search
result.

Mass Tolerance

The mass window in milli-Daltons or PPM about the monoisotope peak to
search for formulas.

Electron State

The Electron State specifies the preferred types of molecule to be included
or excluded from the results.

Odd: Includes odd electron types only
Even: Includes even electron types only.
Both: Includes both odd and even electron types.

Double Bond Equivalent Range

The Double Bond Equivalent (DBE) specifies the maximum and minimum
number of double bonds per molecule considered to be acceptable in
producing a valid formula.

Element table

The Element table defines what elements and what number of each,
minimum to maximum, to allow for the search. It is best to restrict this as
best you can to limit the search candidates.

Empirical Rules

Check box to indicate whether to use empirical elemental rules to eliminate
formulas that are unfeasible or unlikely, according to typically recognized
chemical rules and/or existing known compound libraries. By using these
empirical rules, you may be able to work with only a limited number of
possible formula candidates and quickly arrive at the correct identification.
On the other hand, some new and unique chemical compounds may fall
outside of the statistical boundaries and be eliminated from consideration,
leading to incorrect identifications. Another case where these rules may not
apply is in MS/MS or EIl experiments where ion fragments instead of
molecular ions are the unknowns to be determined. It is recommended to
always confirm your formula identification results by also considering high
spectral accuracy hits with these empirical rules unchecked.

Profile Mass Range

Sets the mass range for calculating the spectral accuracy taking isotope
ions into account.

Interference Rejection

Sets a threshold to minimize interferences between the isotope peaks.
Set from 0 - 1 where 1 is the maximum peak height.

lon Series

lon Series (formerly Mixture Analysis) Allows the inclusion of up to two
additional ion series which are interfering with the ion of interest.
The input can be a formula, or a modification of the search formula.

Reset to Factory Defaults

Resets the parameters to factory defaults and clears the element table.

Reset to My Defaults

Resets the parameters and element table to user saved values.

Save As My Defaults

Saves the current parameters and element table to for future application to
new searches or for recalling from the "Reset to My Default" button.

Show this dialog before each
search

Shows the CLIPS parameters dialog every time a search is executed. If you
do not want this to show, uncheck this box. This will force CLIPS to
immediately search without presenting the dialog using the existing
parameters.
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4. Data Processing Using MassWorks

‘¥ Hint

Elements set for CLIPS search

The more the number of elements registered for composition estimation using calculated
accurate mass, the more the candidate composition formulas. The table below shows the
natural isotopic ratios of elements detected by GC/MS. Some elements such as silicon
(Si), sulfur (S), chlorine (Cl), and bromine (Br) have a higher natural isotopic ratio than
other elements. Check the molecular ions (M) of the acquired peak and investigate the
relative intensity ratio of M+2. Then set elements as search parameters if that ratio is
relatively high (for example 10 % or more). Doing so will reduce the number of search
candidates and make the search process easier.

Isotopic
Element | Isotope Composit?on (%)

H 99.9885

H 2
H 0.0115

12
C 98.93

C 3
C 1.07
14N 99.636

N 15
N 0.364
80 99.757
o 70 0.038
180 0.205
= 9F 100.000
2%g; 92.223
Si 2g; 4.685
3OSi 3.092
B 3p 100.000
2g 95.99
. Bg 0.75
g 4.25
g 0.01
o el 75.76
37C| 24.24
gy 50.69

Br 81
Br 49.31
| 127 100.000

Reference: NIST Atomic Weights and Isotopic Compositions for All Elements
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4. Data Processing Using MassWorks

6) Move to the [CLIPS Results] tab in the utility pane and check the search results.
Click the list to display the calculated mass profile for the selected composition on the

spectrum in an overlay manner.

MWc MS¥GCMS-Qf Works¥Dema D 20150601_10.¢rm - MassWorks =T
Fle Edit View Iools Graph Window Help

BA SR OoB(UD L Re= e+t alle

Tasks CalsersskitanosDocumentsiGCMS¥GCMS-QP20208Mass Works¥Damo DatasNakagaws-sank20150601_10.0m

Ficcert 8
=
I
CLIPS Results
Mono |Mass Error Mass Error| Spectral
- e Ml Ml

1 CHIHZNGP 277.0135 | 102450 36.8823

2 CI3H120P3| 277.0096 | 141480 | 510752 152 o5 e L I

3 C12HN603 | 277.0105 | 132357 | €7.7780 153 [ f I f } f f

4| Clovsno3pe| 277.0052 | 184824 | 667178 154 100 740 0 . £ 840

5| cizenose| 277.0135 | 102387 | 308633 156 100

I mEsslee e | oes = g Aversge of Scans 1115t 1126 (767 0000t 773.5000)

7| CaWzanOsPa| 277.0071 | 166125 | 599683 156 S0

8| CIHSN2O7| 277.0091 | 145731 | 526088 155 105

9| CaMien20ss3e| 277.0110 | 127033 | 45.ases 155 45 20000 i

10 cori30652| 277.0045 | 10.0648 | 8201 155 05 Il

#| cai7ossa| 277.0080 | 156940 | Sees2t 155 45 =T |

12) CSH1ANZ0SSZP| 277.0075 | 160741 | 580243 155 05 |

13) HoBNOS4P3| 277.0105 | 132418 | 47.8003 155 100 I

14 cen17NO3S2P2| 277.0120 | 11.7408 | 423818 1585 () 20000 I

15| Cer1aNOS2P3| 277.0037 | 199835 | 721363 155 00 £

18] HIGNSO4SIP| 277.0087 | 140460 | S0.7031 155 40 3

17 H210854 | 277.0114 | 123232 | 444882 155 5 ELD I

18] CHoousaPa| 277.007 | 17.9553 | e48ist 155 45 |

18] CSHIMN207S2| 277.0158 | 78314 | 28.2688 155 05 10000 |

20(  ciauensop| 2r7.0tée | BoD23 | 321355 | 985630 | 155 150 |

21 How00zs3| 277.0067 | 17.0419 | 615178 | sasazs | 155 15 = = 5os o o |

22 CH1SN4O2S3P2| 277.0140 | ©7126 | 350606 | 885625 155 45 5000 B 2 = B3 B |

23| ctaniiose2| 2770178 | soves | 213207 | eessiz | 1se o5 g H g Bz £ |

24 CaH21NO3S3P2| 277.0153 | 83889 | 30213 | 58l 158 50 a : : 0 |

25| ciaNesip| 277.0110 | 127038 | 4sars4 | ssies | 1se 10 f f f i f ! ! f ! { |

26 nza0esap| 2770127 | 11.0500 | 398884 | 985744 | 16 N |
\L Mouse at: 776.01275, 0.00000 (L[] 20150601_10 I

RMSE = Root mean squared error
DBE = Double bond equivalent
7) To print the graph subwindow (chromatogram and spectrum), click [Print Report] in the
[File] menu. To print out search results, right-click the mouse on the table in the utility
pane and click [Print Report]. Or click [Report to Clipboard] to copy the search results in
print image. If clicking [Export to Clipboard], the search results will be copied as ASCII

value.

I8 C:¥Users¥kitano¥ Documents¥ GCMS¥GCMS-QP2020% Mass Works¥Demo Data¥Nakagawa-san¥20150601_10.cr - MassWorks [E=SER

File Edt View Tools Graph Window Help

BAS IR OB WD L[ e Qe &S]

Tasks Ci¥Users¥ktana¥Documents¥ GLMS¥GCMS-QP2020¢ Mass Works¥Demo Data¥Nakagana-sar#20150601_10.cm

1

2| csnionssze

21 oo e e . e e e e e e

4| cortoneosze| o print Report meom o om | o=|om

%%% Report to Clipboard Average of Scans 1115thny 1128 (767.0000 to 773.5000)

7| cemenozse| o] Export to Clipboard

8|  crHisosse2

o| Ccemimroasa| 2| Copy Overall/Mixture Results for C6HI2N7S2P 30000

10| cswmwross| 2 Export Overall/Mixture Resuits for CSHI2N7S2P

1| CoH130105 | 2rrvemey =T

12]_cetenioosz| 2r7.0%87 55

13[ cataneszp| 277.0078 Se0e34 | 97es4e | 22 80

14| crHonsoss | 277.0237 01125 | s7esz2 |z 55 20000

15 C8HONZO7S | 277.0125 404378 | 979500 225 3 £

® 21702 Srines s | s | ss S

17| cenisoesp| 2otz e | stsze | 2o 05

18] CoHoNe0sS| 277.0350 —nsezr | srezie | 228 55

18] CAHSNEOSS| 277.0088 50.13 o204 | 228 65 10000

20| Cai12N30252p | 277.0103 33458 85 | 228 50

21| crreooszps| 2r7.0168 672 | o758 | 230 05 2 =g 5

22| canisnsos2p| 277.0281 asers | e7esan =) 45 LD 2 =g = g

= o2 e | oeme | m2 | s g §z 8 E

24 crntinsossz| 277.0288 219550 | sretes | 23 50 P ; T

25| cenimnossez| 277.0287 | 017 | 217230 | s7e7s6 | 233 00 t f f f t } } } } }

26| caH7NGO4S| 2770338 | -es2fs | 358160 | S7eTss | 23 s0_ | B ®, B0 w2 m 2 2
Mouse at: 67645844, 803960970922 [>T\ 2015080110,
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LV iVl | Installing MassWorks Software

Appendix 1 Installing MassWorks Software

Install MassWorks Software in accordance with the following procedures.

Explanation in this section is given for a Windows 7-based computer.

1) Insert MassWorks CD and right click "Setup.exe" to run as Administrator.
2) Click [Next] button.

Cerno MassWorks (4.0) Iﬁ

‘Welcome to the InstallShield Wizard for Cerno
MassWorks Yersion 4.0

The InstallS hield “wizard will install Cerno Masstwiorks on
your computer. To continue, click Mext

< Back I Mest » I Cancel

3) [MassWorks License Agreement] is displayed. Click [Yes] button.

Cerno MassWorks (4.0) @

MassWorks License Agreement ‘ i

-

‘M

Please read the fallowing license agreement. Use the scrall bar ta view
the rest of thiz agreement

[This software is Copyight [c) 2006-2014 by
Cema Bioscience. Al Rights Reserved.

Mazs\works and MSIntegrity are rademarks of Cemo Bioscience.

EMD-USER / CUSTOMER SOFTWARE LICENSE AGREEMENT

B CLICKING THE "vES" BUTTOM OR OPEMING THE PACKAGE,
YOU ARE COMSENTIMNG TO BE BOUMND BY AND ARE BECOMING A

Select Yes to accept the agresment.
Select Nato cancel the setup. =

< Back I[ ‘res I [ Mo ]
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Appendix 1. Installing MassWorks Software

4) [Choose Destination Location] is displayed. Click [Next] button.

Cerno MassWorks (4.0) @

Choose Destination Location .
Select falder where setup will install files. | 2

Setup will install Cemo Masswiorks in the following Folder.

Toinstall to this folder, click Mext. To install to a different folder, click Browse and select
another folder.

Destination Folder

C:\Program FileshCemnat,

I ¢ Back I[ Mest > ]I[ Cancel ]

<

5) [Start Copying Files] is displayed. Click [Next] button.

Cerno MassWorks (4.0) @

Start Copying Files "
Review settings before copying files. | 2

Setup has enough information ta start copying the program files. [f wou want to review or

change any settings, click Back. If you are satisfied with the settings, click Mext to begin
copying files.

Current 5ettings:
Cemo MasswWorks -
Wersion: 4.0

Application Install folder: C:\Program Files\Cernaohhazswionks
Sample D ata folder: C:Program Files\Cemo\D atatS ample Files

[ < Back I[ Mext > ]I[ Cancel ]

L

6) [InstallShield Wizard Complete] is displayed. Click [Finish] button.

r ~
Cerno Mass\Works (4.0)

InstallShield Wizard Complete

Setup has finished instaling Cerno Massworks on your
computer.

[ iiew the READHE Fiel

[] &dd support for MassHunter data

< Back | Cancel

L.

7) Insert the USB security key into a USB port on your computer.
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