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Introduction

Read this Instruction Manual thoroughly before using the product.

Thank you for purchasing this product. This manual describes the installation, operation, usage
cautions and accessories for this product. Read this manual thoroughly before using the product and
operate the product in accordance with the instructions in this manual.

Also, keep this manual for future reference.

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.

Shimadzu Corporation is not responsible for errors or injuries resulting from following the
instructions in this document.

Replacement parts for this product will be available for a period of seven (7) years after
discontinuation of the product.

Microsoft, Windows and Excel are registered trademarks of Microsoft Corporation 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. Monotrap is registered
trademarks of GL Sciences Inc..

This database is provided "as is," and Shimadzu Corporation makes no warranty of any kind with
respect to this product or information contained therein. Shimadzu Corporation does not warrant
the accuracy or fitness for a particular purpose. In no event will 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.

Microsoft® Windows® 7 Operating System is referred to as "Windows 7".

Microsoft® Office Excel® are referred to as "Excel".

© 2024 Shimadzu Corporation. All rights reserved.
Original version is approved in English.



Software License Agreement

“This software” refers to the software (method file, batch file, report file and database file) 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
l/ NOTE proper use of this product.
S Provides useful information about operation of this system. Please
'9' Hint read the description when required.
Indicates reference sections and pages.
I3~ Reference bag

/\ WARNING

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




Product Warranty

Shimadzu Corporation provides the following warranty for this product.

1. Period

2. Terms

3. Limitation of
Liability:

4. Items Not
Covered:

Please contact your Shimadzu representative for information concerning the
extent of your product's warranty.

If a fault attributable to Shimadzu Corporation occurs within the warranty period,
we will perform the necessary repairs or part replacement free of charge. Note,
however, that it may not be possible to replace products that have short life
cycles, such as PCs and their peripheral devices and parts, with the same
models.

1)

In no event will Shimadzu be liable for any lost revenue, profit or data, or for
special, indirect, consequential, incidental or punitive damages, however
caused regardless of the theory of liability, arising out of or related to the use
of or inability to use the product, even if Shimadzu has been advised of the
possibility of such damage.

In no event will Shimadzu's liability to you, whether in contract, tort (including
negligence), or otherwise, exceed the amount you paid for the product.

The following items are not covered by this warranty, even if they occur during the
warranty period.

10)

11)

Faults resulting from incorrect use

Faults resulting from repairs or modifications implemented by parties other
than Shimadzu Corporation or companies designated by Shimadzu
Corporation

Faults occurring after use in combination with hardware or software other
than that designated by Shimadzu Corporation

Faults in equipment and damage to data and software, including the OS,
resulting from computer viruses

Faults in equipment and damage to data and software, including the OS,
resulting from power failures, including power interruptions and momentary
voltage drops

Faults in equipment and damage to data and software, including the OS,
resulting from turning OFF the power switch on the equipment without
following the proper shutdown procedures

Faults not originating in the equipment itself

Faults occurring after use in severe environmental conditions, such as those
subject to high temperatures, high humidity levels, corrosive gases, or
vibrations

Faults resulting from fires, earthquakes and other natural disasters,
contamination by radioactive or toxic substances, wars, riots, criminal
activities, and other types of force majeure

Faults occurring after the product is moved or transported following initial
installation

Faults occurring in consumable parts or parts dependent on them

Note: Recording media, such as floppy disks and CD-ROMs, are also
regarded as consumable parts.

o If there is a document such as a warranty provided with the product, or there is a separate contract
agreed upon that includes warranty conditions, the provisions of those documents shall apply.

o Warranty periods for products with special specifications and systems are provided separately.



Contents

1  About GC/MS Off-FIavor ANalyzer........c.ccc it s s s s s sanes 1
1.1 OVBIVIBW ...ttt ettt ettt h et e o bttt e o b bttt o4 be e et e o ab bttt e e a bttt e e ab et e e e nbe e e e e aabee e e s annneee s 1
1.2 Operating ENVIFONMENT ...t e et ee e e rnneee s 2
1.3 T TS (B g =Y TSRS TUT o] o o] o (= SRR 2
1.4 GC/MS Off-Flavor Analysis COMPOSItION .........uiiiiiiiiiiiiiii e 4

1.4.1 L070] 01 (=Y o €= PRSPPI 4
14.2 Details Of Files INStalled...........ooo e 4

B ¥ L7 T T o 0T o= LT = 7
2.1 (=T 0= = 1T o SRS 8
2.2 Specifying Column INFOrMation .........cooiiiiiiiii e 8
2.3 Specifying Pretreatment UNiS..... ... 11

2.3.1 Using an AOC-20i/AOC-30i AULOINJECLOT ........eeiiiiiiiie ittt 12
232 Using an AOC-5000 Plus/AOC-6000 Plus AUIOINJECION .........ueiiiiiiiiie e 15
233 USING @N OPTIC-4 INIEL....coiiiiiiie et 22
234 USING @N TD-30 SEIIES ....eeiiiiiiieiiitiee ettt ettt e ea bttt e st e e s eabe e e e s aanreee s annneeens 28
2.4 Measuring Standard SAmMPIES ..........eeiiiiiiii e 31
241 Measuring Standard SAmMPIES .........cooiiiiiiiiii e 32
2.5  Analyzing Data from Standard Samples ...........cooiiiiiiiii 39
2.5.1 1dentifying N-ATKANES ......oiiiiiiie et 39
252 Evaluating Instrument Performance ..o 39
253 Identifying Components in Samples for Calibration Curve Correction. ...........cccccccveveeeiinnns 41
2.6  Creating Method Files for Analyzing Samples ..........coooiiiiiiiie e 42
2.7 ANAIYZING SAMIPIES ..ot e e e e e e e e nbe e e e e nneas 51
271 Executing Realtime Batch ANAlYSiS ........ccoooiiiiiiiii e 52
2.8  Analyzing Measurement Data ...........oooiiiiiiiii e 55
2.8.1 Identigying Detected COMPONENTS..........eiiiiiiiiie e 55
2.8.2 Comparing Multiple Sets Of Data..........occuuiiiiiiiie e 57
2.9  Checking the Off-Flavor of Detected COMPONENTES ........c.ueiiiiiiiiiiiiiie e 60
2.91 Compound Display Settings for the Analysis SUb-WiNndOWw ..........cccccooviiiiiiiiieeeiiiiiieeeen 60
29.2 Confirming Off-FIaVOr.........coo e e e 63

B 0 11T ) o 64
3.1 Changing Analytical Condition and Using an Unspecified Column..........ccccccoovviiiiieereeeeeeeciieeen, 64
3.2 Detector Protective FUNCHON ... 64

Appendix 1. Analytical Conditions..........cccoiiiiiiiiiir e 65

Appendix 2. List of Customer-Supplied IHEMS .........cccoiiieiiiiicir e 76

Appendix 3. Standard Sample Preparation Method ..............cccooiiiiiiccc s 78



Contents

Appendix 4.
Appendix 5.
Appendix 6.
Appendix 7.
Appendix 8.
Appendix 9.

Flow Restrictor Setting for Connecting the Sniffer .........ccccoiiiiciiiiiicccic e, 81
Replacing Columns If a Sniffer Is Used .........ccccociiiiiiiniiniiin s 82
Changing from an SPL Sample Injection to an OPTIC-4 Inlet............cccoommiriiiiiiciiiinnns 88
Changing from an OPTIC-4 Inlet to an SPL Sample Injection Unit ..............cc.cuuueeeeee. 94
Analysis Using Monolithic Adsorbent by the OPTIC-4 Unit.........cccccoeiiiiiiiiiinnnniineees 929
Procedures for registering additional compounds...........cccccoiiiiiiininncccccee e, 104

Appendix 10. Software INStallation ... 113



About GC/MS Off-Flavor Analyzer

1 About GC/MS Off-Flavor Analyzer

1.1

1.8.2

181

Overview

In recent years, there have been a string of food-related accidents and scandals. For
example, there have been incidents of abnormal odor-causing components being detected in
confections and pesticides being detected in frozen foods. In both cases, all the affected
items were recalled from the market. In most incidents involving food, the problem was
discovered when a consumer reported an abnormal odor. Therefore, to prevent incidents
involving food, it is important to analyze the food for abnormal odors.

GC/MS systems, which are widely used for analyzing odors, allow you to investigate
what components a sample contains (qualitative analysis), and how much of the components
the sample contains (quantitative analysis). Analyzing odor components involves comparing
data obtained by analyzing normal and abnormal samples to search for candidate
components that might be causing the abnormal odor, then determining whether the sample
contains the candidate components in concentrations higher than a threshold concentration.
Components causing odors can also be identified by using a sniffer to actually confirm their
smell.

However, analyzing odor components using a GC/MS system requires reviewing
analytical conditions and performing data analysis, which can require a lot of work. It also
requires obtaining sensory information and threshold values for the odor components, which
can be a difficult task for analysts with limited knowledge or experience.

In contrast, the GC/MS odor analysis system already includes a database (Smart
Database) of parameters, sensory information (such as types of odors and odor threshold
values), and other data for about 150 of the primary compounds that cause odors. That
means even less experienced or knowledgeable analysts can use the system to immediately
start analyzing odor components.

Retention indices calculated from n-alkanes using columns with three types of liquid
phases are registered in the Smart Database. Consequently, by simply analyzing a standard

n-alkane mixture sample and using the automatic adjustment of retention time (AART)

function, the detected retention times can be easily predicted for registered odor components.

Furthermore, the Smart MRM function can be used to automatically create analytical
methods from the database. Calibration curves for semi-quantitative analysis are also
registered in created methods, so that semi-quantitative values can be calculated for
detected components.

The GC/MS odor analysis system also supports using headspace, SPME, and various

other pretreatment processes or a sniffer. That allows you to select the pretreatment process

18
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1. About GC/MS Off-Flavor Analyzer

best suited for a given sample.

This manual has been created on the assumption that the reader already has basic
knowledge on the operation of Shimadzu's GC-MS(/MS) and GCMSsolution. Accordingly,
names and terms specific to GCMSsolution are used throughout this manual. It is
recommended that first-time users and those unsure of any points refer to the instruction
manual for GC-MS(/MS), GC/MS Operation Guide, and GCMSsolution Help. For details on
how to use the various pretreatment units, refer to the instruction manual for the applicable

pretreatment unit.

@ note

This manual has been created on the assumption that the reader already has basic
knowledge on the operation of Shimadzu's GC-MS(/MS) and GCMSsolution.
Accordingly, names and terms specific to GCMSsolution are used throughout this
manual. It is recommended that first-time users and those unsure of any points refer to
the instruction manual for GC-MS(/MS), GC/MS Operation Guide, and GCMSsolution
Help. For details on how to use the various pretreatment units, refer to the instruction

manual for the applicable pretreatment unit.

1.2 Operating Environment
The GC/MS Off-Flavor Analyzer requires the following software environment.
oS Microsoft Windows 7 Professional, Microsoft Windows 10 Professional
Microsoft Windows 11 Professional
Excel Microsoft Excel 2016 (32-bit version), Excel 2019 (32-bit/64-bit version),
Excel 2021 (32-bit/64-bit version)
GCMSsolution Ver. 4.31 or later (When using Excel 64-bit version, Ver.
Workstation software 4.53 or later is required.)
Evolution Workstation Ver. 4.6.3 (for OPTIC-4 control)
Firmware OPTIC-4 Firmware Ver. 4.5.11
1.3 Instruments Supported
The GC/MS Off-Flavor Analyzer can be used with the following instruments.
182 GCMS-TQ series: GCMS-TQ8040NX/TQ8050NX/TQ8040/TQ8050/TQ8030

GCMS-QP series: GCMS-QP2020NX/QP2020/QP2010 Ultra
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1. About GC/MS Off-Flavor Analyzer

The following consumables are recommended.

Columns
Low-polarity column
GL Sciences Inc. InertCap 5MS/Sil
(30 m x 0.32 mm I.D., df = 0.5 ym)
P/N: 1010-15244

Mid-polarity column

GL Sciences Inc. InertCap 17MS
(30 m x 0.25 mm I.D., df = 0.25 ym)
P/N: 1010-20142

High-polarity column

GL Sciences Inc. InertCap Pure-Wax
(30 m x 0.25 mm I.D., df = 0.25 ym)
P/N: 1010-68142

Insert liner

For loading samples by the liquid injection method or the headspace method:

Shimadzu Corporation Capillary glass insert (split/splitless, 95 mm, deactivated,
with wool) P/N:227-35007-01

For loading samples by the solid phase micro extraction method (SPME method):

Shimadzu Corporation SPME Liner P/N:092089

For loading samples by the solid phase micro extraction method (SPME Arrow method):

Shimadzu Corporation SPME Arrow Liner P/N:227-35390-03

SPME Fibers

For loading samples manually:

SUPELCO 50/30um DVB/CAR/PDMS P/N:57328-U

For loading samples by an autosampler:

Shimadzu Corporation 50/30um DVB/CAR/PDMS P/N:227-35345-01

SPME Arrow Fibers
For loading samples by an autosampler:
Shimadzu Corporation 120um DVB/CAR/PDMS P/N:227-35336-01




1. About GC/MS Off-Flavor Analyzer

1.4
1.4.1

1.4.2

GC/MS Off-Flavor Analysis Composition

Contents

This GC/MS Off-Flavor Analyzer includes a DVD-ROM, Instruction Manual and

Handbook. If this is insufficient, kindly contact Shimadzu Corporation.

P/N ltem Quantity
225-30394-91 | DVD-ROM 1
225-28439 GC/MS Off-flavor Analyzer Instruction Manual 1
225-28455 GC/MS Off-flavor Analyzer Handbook 1
225-28470 GC/MS Off-flavor Analyzer QuickGuide 1

The DVD-ROM includes the Smart Database installer and the PDF version of the User’s

Guide.

@ note

This product does not include columns. Be sure to obtain the specified ones.

Details of Files Installed
Execution the GC/MS Off-Flavor Analyzer installer (Setup.exe) installs the following

files.

Note: "C:" refers to the drive where GCMSsolution is actually installed.

a) Method Files and Batch Files
Files for columns are installed in the following folders corresponding to respective

columns.

For InertCap 5MS/Sil :

“C: \GCMSsolution\SmartDatabase\Off-flavor\InertCap_5MS-Sil”
For InertCap 17MS :

“C: \GCMSsolution\SmartDatabase\Off-flavor\InertCap_17MS”
For InertCap Pure-Wax :

“C: \GCMSsolution\SmartDatabase\Off-flavor\InertCap_Pure-Wax”

File Name |

Description

Method Files

TQ_MS_(Column Name)_AART.qgm
SQ_MS_(Column Name)_AART.qgm
TQ_Sniff_(Column Name)_AART.qgm
SQ_Sniff_(Column Name)_AART.qgm

Method file for adjusting retention
times *1




1. About GC/MS Off-Flavor Analyzer

c)

File Name

Description

Method Files

TQ_MS_(Column Name)_Template.qgm
SQ_MS_(Column Name)_Template.qgm
TQ_Sniff_(Column Name)_Template.qgm
SQ_Sniff_(Column Name)_Template.qgm

Template file for creating method file
from the database *1

TQ_MS_(Column Name)_Correct_SIM.qgm
TQ_MS_(Column Name) Correct MRM.qgm
SQ_MS_(Column Name)_Correct.qgm
TQ_Sniffer_(Column Name)_Correct_SIM.qgm
TQ_Sniffer_(Column Name)_Correct_ MRM.qgm
SQ_Shniffer_(Column Name) Correct.qgm

Method files for analyzing
calibration curve correction *1, *2

TQ_MS_(Column Name) QC.qgm
SQ_MS_(Column Name)_QC.qgm
TQ_Sniffer_(Column Name) QC.qgm
SQ_Sniffer_(Column Name)_QC.qgm

Method files for analyzing accuracy
control *1

Batch Files

TQ_MS_(Column Name)_QC_SIM.qgb
TQ_MS_(Column Name)_QC_MRM.qgb
SQ_MS_(Column Name) QC.qgb
TQ_Sniff_(Column Name)_QC_SIM.qgb
TQ_Sniff_(Column Name)_QC_MRM.qgb
SQ_Sniff (Column Name) QC.qgb

Batch files for adjusting retention
time, calibration curve correction,
and accuracy control analysis *2

*1 One of the four files on the left is installed, as appropriate, depending on the type of

instrument selected during installation and whether or not a sniffer is included.

*2 Because MRM and SIM functions can be used in TQ series systems, batch files and

method files for calibration curve correction are provided for MRM and SIM modes.

Parameter Files for Pretreatment Unit

Cycle files for AOC-5000 Plus units are installed in the

“C:\ProgramData\Shimadzu\XML" folder.

File Name

Description

Off-flavor_Liquid. XML

Liquid injection cycle file

Off-flavor_HS. XML

HS cycle file

Off-flavor_SPME. XML

SPME cycle file

Report Files

Report files are installed int the “C:¥GCMSsolution¥SmartDatabase¥Off-flavor” folder.

File Name

Description

Off-flavor_QC.qgr

Report file for
analytical results

accuracy control

Off-flavor_Report.qgr

Report file various analytical results




1. About GC/MS Off-Flavor Analyzer

d) Smart Database Files
Smart Database files are installed in the “C:¥GCMSsolution¥SmartDatabase” folder.

File Name Description
Off-flavor_SQ_MS_5MS.xIsm
Off-flavor_TQ_MS_5MS.xIsm Smart Database files for InertCap
Off-flavor_SQ_Sniff_5MS.xIsm 5MS/Sil *1

Off-flavor_TQ_Sniff_5MS.xlsm

Off-flavor_SQ_MS_17MS.xIlsm
Off-flavor_TQ_MS_17MS.xIsm Smart Database files for InertCap
Off-flavor_SQ_Sniff_17MS.xIsm 17MS *1

Off-flavor_TQ_Sniff_17MS.xIlsm

Off-flavor_SQ_MS_Wax.xlsm
Off-flavor_TQ_MS_Wax.xlsm Smart Database files for
Off-flavor_SQ_Sniff Wax.xlsm InertCap_Pure-Wax *1

Off-flavor_TQ_Sniff_Wax.xlsm

*1 One of the four files on the left is installed, ad appropriate, depending on the
instrument type (SQ or TQ) selected during installation and whether or not a sniffer is

included.

e) Library Files
Library Files are installed in the “C: \GCMSsolution\Library”.
File Name Description
OFF-FLAVOR_GCMS.LIB Mass spectral library file

OFF-FLAVOR_SNIFFING.LIB Mass spectral library file (if a sniffer is

used)
f)  Manual
Manual file is installed in the “C: \GCMSsolution\Manual\Off-flavor”.
File Name Description
Off-flavor_ Analyzer_ Manual.pdf Manual (This one)




Usage Procedures

2 Usage Procedures

Method files are created and off-flavor analyzed according to the following process flow.

1. Specify column information

) 4

2. Specify pretreatment units.

) 4

3. Measure standard samples.

N-alkane, calibration curve correction samples, and
instrument performance evaluation samples.

¥

4. Analyze standard samples.

¥

5. Create method files for sample measurement.

¥

6. Measure samples.

\ 4

7. Analyze measurement data.

N

8. Confirm off-flavor of detected components.




2. Usage Procedures

2.1 Preparation

1) Create a folder for saving measurement method and data files.

2) Copy all files from the "C:\GCMSsolution\SmartDatabase\Off-flavor\(column name)"
folder and paste them in the folder that was created. Specify either "InertCap_5MS-Sil,"
"InertCap_17MS," or "InertCap_Pure-Wax" as the column name. Select the folder

corresponding to the column used.

[F=% NCR =5
@u‘?| CAGCMSselution'\Data'\ Projectl - | + | | Search Projectl o
Organize » Include in library « Share with = Burn MNew folder = - i -Z@Z-
¢ Favorites i Mame Date mc::l‘ifie:\ Type Size
Ml Desktop 5Q_Sniff_5MS_Template.qgm 7/9/2015 5:30 PM GC/MS Method File 492 KB
& Downloads @ 5Q Sniff SM5_QC.qgh 6,/25/2015 1:06 AM GC/MS Batch File 36 KB
5l Recent Places |5 @ 5Q_Sniff_5M5_QC.qgm 6/25/201512:26 AM  GC/MS Methed File 524 KB
@ 5Q_Sniff_5M5_Correct.qgm 6/25/201512:26 AM  GC/MS Method File 500 KB
= Libraries 50Q_5Sniff_SMS_AART.qgm 6/25/201512:26 AM  GC/MS Method File 424 KB
=| Docurments
-, Music
| Pictures
B videos
*d Homegroup
|| 1 [3
5 items

2.2 Specifying Column Information

Register information about the column used in GC/MS Off-Flavor Anaylzer, as follows.

1) Run the [GCMS Real Time Analysis] program.

2) Click the [System Configuration] icon on the assistant bar.

g




2. Usage Procedures

3) Add the GC unit and column to the [Modules Used for Analysis] list.

System Configuration

Available Modules

= \> Inztrument1
1o Gc20m0

T Avtosampler
T Injection Units
€., 3 Colurin

Q Dretectors
1) Additional Flow

-

.

-

Modules Used for Analysis

X5

\> Instrument]

-1 Gcamn

-]y, Analytical Line#1
o]

L Ms

it Bdditional Heater

-2 Additional Flow

AuditTrail...

[ Set l[ Cancel JI Print H Help ‘

the column to be used.

4) Select the column and click [Properties].

5) Click [Add] to register additional column information. Enter the following information for

Modules of Analytical Line#tl ==
| a0cz0i| Column Mg |
Please input the column information on the [Registerad Columng] table, and click the [Select] button,
Selected Column
Mame ; InertCap G5 /Sl
Serial # fitatateiasaind Thickness : 05 um
Length : 30 m Diameter : 032 mm
Max. Uzable Temp. : 325 C Inztallation Date : BA2/205
BReqisterad Columng
Column Hame Serial # Thickness (um}) | Length {(m} | Diameter {m
1 | InertCap SMSSIl AR 05 30 o
2 | InettCap 17MS AR 0.25 30 1
3 | InertCap Pure-ax | i 0.25 30 0.
] T 3
| Sekct ||| 4dd | [ Delete |
D escription :
4 [
Ok l I Cancel ‘ [ Help




2. Usage Procedures

T Hint

The detection limit for target components differs depending on the polarity of the
column used. For information about the relationship between column polarity and the
detection limit, refer to “Appendix 4. Registered Compound Information in the
GC/MS Off-Flavor Analyzer Handbook.”.

@ note

When a retention index registered in a database is used, be sure to use a column
from the above-mentioned manufacturer matching the specified liquid phase type,

length, internal diameter, and thickness.

6) Select the colun currently installed in the GC/MS system and then click [Select].

7) Click [OK].

10




2. Usage Procedures

2.3

Specifying Pretreatment Units

Specify system configuration settings based on the pretreatment unit used. Also specify
pretreatment parameter settings in the measurement method file. If a pretreatment unit is
used, specify the settings as described in "2.3.1 Using an AOC-20i Autoinjector" if using an
AOC-20i or AOC-30i unit, in "2.3.2 Using an AOC-5000 Plus Autoinjector" if using an
AOC-5000 Plus or AOC-6000 series, or in "2.3.3 Using an OPTIC-4 Inlet" if using an
OPTIC-4 unit, or in "234 Using an TD-30 series" if using an TD-30

series.

@ note

For the remaining procedure steps, the method, batch, Smart Database file names

used for GCMS-QP series systems are indicated. If using a GCMS-TQ series system,
read "SQ" as "TQ" wherever it appears in file names.

Example: Read "SQ_Sniff_(column name)_AART.qgm" as "TQ_Shniff_(column
name) AART.qgm."

@ note

If the message "[1317] The hardware configuration for this method is different from the

current instrument configuration. The measurement condition in the method file is
according to the current instrument configuration." is displayed when the method file
for adjusting retention time is loaded in the [GCMS Real Time Analysis]-[Acquisition]

window during the operations described below, click [OK].

GCMS Real Time Snalysis ===

[1317] The hardware configuration for this method is different from the
I\ current instrument canfiguration,

The rneasurernent condition in the method file is modified according to

the current instrument configuration,

CAGCMSsolution\Data\Project1NSQ_Sniff_SMS_AART.qgm

[Instrument] [GC] [Sutosampler] [Injection Unit] [Flow Contraller]
[Colurmn] [MS] [GC Detector]

o )| cancel || Hep

@ note

If the OPTIC-4 is installed onto the instrument, do not turn OFF the OPTIC-4 even
when it is not being used in the system. In addition, ensure that the Evolution

Workstation is always running.

11



2. Usage Procedures

2.3.1 Using an AOC-20i/AOC-30i Autoinjector

1) Specify modules in the [Modules Used for Analysis] list as shown below.

If a Sniffer is Not Used

Iystern Configuration

Awailable Modules

Modules Used for Analysiz

[l

=S \> Ingtument]
1o sec2mo

T Autosampler

-T Injection Units
3 Calumn

z Q Detectors
| Others

& Y

Instrumnent

10 Ge-2mo

1-10), Analytical Line#1]
2 AOC-200

Froperties. ..
g J
puiTial .| [ Set | [ Cancel | [ Pint | [ Hep |
If a Sniffer is Used
System Cenfiguration @
Available Modules Maodules Used far Analysis
(=5 > Instrument1 €\> Instiument N\
g Geamo 10 2010
-1 Autosampler [=SES T_Q_) Analytical Line#
=] Injection Units L s ADC-Z00
€3 Colurn =] 8PL1
E—]Q Detectors -3 Calumn
e B M5 L e MS
e > AD(DETH1) iy Additional Heater
- Additional FI -3 ) Additional Flow
B ramnr @
e BPC1APC) e APC
e @ APC2(APCI) e & APCD
e APCIAPCI)
- | Others
\\ J
pudiTal. | [ get | [ cancel | [ Pint | [ Hep |
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2. Usage Procedures

2) Click the [Set] to complete the environment configuration

@ note

If a sniffer is used and the "[1706] The injection port or the column is not selected. Is

this OK?" message is displayed, click [Yes].

GCMS Real Tirne &nalysis £3

[1706] The injection port or the column is not selected, Is this OK7

l'\

If a sniffer is used, switch the APC pressure ON, as described in steps 3) to 5). If a

sniffer is not used, skip to step 6).

3) Click [Detail].

Yacuum

Iy A
L¥ac.  HMac

lonization Mode

GC Conzumables

=7

M5 Consumables

m

4) Click the [Additional Heater/Additional Flow] tab.

Monitor Settings @
|@ Line1 | @ LineZI W) Additional Heater/ Flow |E Consumable|

Monitor Setting

Additional Flow
APC1 Pressure:

oFF

APC2 Pressure:

OFF ON

13
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5)

6)

7)

9)

Click the ON/OFF button to switch [APC1] and [APC2] to [ON].

Menitor Settings @
'\Q Addttional Heater/Flow | 2= Consumable
Monitar Setting
Additional Flow
APC1 Pressure:
QFF
0.0 20 Fa
APC2 Pressure:
QFF @
0.0 200 Fa

In the [Acquisition] window, open and overwrite the following method files, located in the
folder created in “2.1 Preparation”, to ensure configuration settings are consistent with
the instruments that you use.

Method files for adjusting retention times

"SQ_MS_(column name) AART.qgm" or "SQ_Sniff_(column name)_AART.qgm"

Method file for analyzing accuracy control

"SQ_MS_(column name)_QC.qgm" or "SQ_Sniff_(column name)_QC.qgm"

Method file for correcting calibration curve

"SQ_MS_(column name)_Correct.qgm" or "SQ_Sniff_(column name)_Correct.qgm"

Method file for Template

"SQ_MS_(column name)_Template.qgm" or "SQ_Sniff_(column name)_Template.qgm"
Click [Download Initial Parameters] on the [Acquisition] menu with the last method file

loaded. Parameter settings are sent to the instrument.

Data Tools Window  Hel

' Plot
Sample Login..,

Download

Start

Extend...
Stop

[ Download Initial Pararmeters ]

Wait until each parameter setting changes to the specified settings and the [GC] and

[MS] settings change to [Ready].

Perform auto-tuning, using the [High Sens.] tuning mode.

Select Tuning Mode

ok | | Hep

Tuning Mode: (™) High Conc. () Normal 'é High Sens. ‘
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2.3.2 Using an AOC-5000 Plus/AOC-6000 Plus Autoinjector
1) Install a liquid injection syringe adapter (10 uL capacity) on the AOC-5000 Plus or
AOC-6000 series. For instructions on installing the adapter, refer to "3.4.1 Changing a
Syringe Adapter" in the AOC-5000 Plus Control Software Instruction Manual or "4. PAL
Tool in the "AOC-6000 Operating Guide."

2) Specify modules in the [Modules Used for Analysis] list as shown below.
If a Sniffer is Not Used
System Configuration @1
Available Modules Modules Used for Analpsiz
=i \> Inzstrument (=5 \> Instrument]
. GC-2010 * o] Go-2oo
5 Adan o, e
=] Iniection Urits S AOCE000
€. 3 Column
fﬂg Detectars
A2 Additional Flaw
“e ] Others e Addditional Heater
e El:@} Additional Flow
& J
BuditTrail . [ Set ][ Cancel | [ Frirt ]| Help ]
If a Sniffer is Used
System Configuration @1
Available Modules Modules Used for Analysis
= \> Instrument & \>
------- o] GCz010 o] GC2010
-1 Autozampler I_O_’ Analytical Linettl
----- =] Iniection Urits e AOC-S000
...... €73 Colurn —‘j‘ SPL
=B g Detectors -~ 3 Column
....... 5 M5 Q M5
b AD[DETH1) ------ Ayt Additional Heater
- Additional Flow M 9:@} Additional Flow
....... ] Others _ + APCI
e APC2
futTrail.. | [ get | [ Cancel | [ Rint ][ Hep |
3) Click [Set].
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@ note

If a sniffer is used and the "[1706] The injection port or the column is not selected. Is

this OK?" message is displayed, click [Yes].

GCMSE Real Time Analysis 23

[1706] The injection port or the column is not selected, Is this QK7

Mo | | Help

4) If the following message appears, click [OK].

AOC-5000 [==3a]

Synchronization is needed,
When clicking the QK button, 2 window iz displayed.
Please click the "Configure” button and then "Synchrenize” butten,

5) Click [Configure] in the [AOC-5000 Setting]/[AOC-6000 Setting] sub-window.[CTC PAL

Auto Sampler]dialog is shown.

AQC-5000 Settings

Auto S ampler

Maone or Shimadzu Configure. ..
Gilzon 215 Auto S ampler
@ CTC PAL Auta Sampler

Timeout for preparation [ecs): BO-=

[ k. ] | Cancel

% note

Do not change the initial value of [Auto Sampler] and [Timeout for Preparation].Initial
values are [CTC PAL Auto Sampler] and [60].
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6) Click [Synchronize] on the [Configuration] tab page.

7)

The [Synchronize with instrument] sub-window opens.

PALZ Auto Sampler (Service Mode) Ld_E-J

Configuration | Bed Layout

Connection, Bed Lawout and Data Location Configuration

The device can be confieured from it own Gontral Terminal.

Cilick "Synchronize | to check the conmection to the device and synchronize any
changes to the bed layout made through the Control Terminal.

CGlick 'Go to Data Location' to view installed Gycles.

l Synchronize... ]] | Gio to Data Location

Error reporting

Details of amy errors and warnings raized during the operation of the device can be
loeeed to the LabSolutions message window. Select the required level of errar
reporting:

MHone
Errorg only

@ Errors and warnings

@ note

Select the [Errors and warnings] at the [Error reporting] in the [PAL3 Auto Sampler]
sub-window. When not selected, it may cause that error and warning log is not saved
correctly and data measurement doesn’t stop.

This sub-window automatically closes when communication is successfully finished.

Synchronize with instrument (Service Mode) [

Please ensure the PAL is connected and switched O,

Caonnection bype: |COM Fart J
COM Port: 1
Skatus:

synchronizing. . |
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@ note

If communication is not successful, the [COM Port] setting is enabled. If the
communication cable (RS-232C) is connected to a COM port that is not COM1, enter
the appropriate COM port number in the [COM Port] field and click [Retry]. Select a
COM port number between 1 and 4. This software is only guaranteed to function
properly using an RS-232C cable (via a COM port).

Synchronize with instrument (Service Mode) &)

Please ensure the PAL is connected and switched QM.

Connection type: |CGM Port j
COM Port: |1
Status:

"Port is NOT available.’]

Retry | Cancel |

8) Click [OK] in the [PAL3 Auto Sampler] sub-window.
9) Click [OK] in the [Edit AOC-5000 Config] / [Edit AOC-6000 Config] sub-window.

10) Confirm the AOC-5000 status in the instrument monitor.

@ note

It takes about one minute until [AOC] changes to [Ready]. Once [AOC] changes to
[Ready], go to the next step, even if [GC] and [MS] are [Not Ready].

11) If a sniffer is used, switch the APC pressure ON, as described in steps 12) to 14). If a

sniffer is not used, skip to step 15).
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12) Click the [Detail].

Yacuum

E: | E: |
Iy A
L¥ac.  HMac

lonization Mode

GC Conzumables

=7

M5 Consumables

7

13) Open the [Additional Heater/Flow] tab-page.
Menitor Settings @
| @ Line1 I[@, Line2 |['Q Additional Heater, Flow |EE Consumable|
Monitor Setting
Additional Flow
APC1 Pressure:

o=

=]

P
=
o
=1

APC2 Pressure:

o

14) Click the [ON/OFF] switching button to change the status of [APC1] and [APC2] to [ON].

Menitor Settings @
D, Line1 “@, Line2 | W) Addtional Heatsr Flow |E Consumable|
Monitor Setting
Additional Flow

APC1 Pressure:

o=

=]

P
=1
e
=1

APC2 Pressure:

OFF l o

15) In the [Acquisition] window, open the method file located in the folder created in “2.1
Preparation”.

Click the [Sampler] tab.
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16) Click [Edit].
The [Instrument Method Editor] sub-window is displayed.
§ Sampler |Igg) GC [ & Ms

AOC-5000

=1

@ note

If an AOC-6000 series is used for steps 17) to 21) below, refer to and follow the
instructions in "4. Method Settings" of the AOC-6000 Control Software Instruction
Manual. In addition, see [Liquid Injection] to specifying methods and "Appendix 1.
Analytical Conditions" to specify parameters.

17) Select the [Off-flavor_Liquid] injection cycle at [Available Cycles].

Awailable Cycles

Syringe

10ul

L«

18) Select [10ul] at [Syringe].

19) Click v Apply to apply the parameter settings.

20) Click M58 to close the [Instrument Method Editor] sub-window.

21) Save the method file.

22) Repeat steps 15) to 21) for other method files in the folder created in “2.1 Preparation”.
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23) Click [Download Initial Parameters] on the [Acquisition] menu with the last method file

loaded. Parameter settings are sent to the instrument

Data  Tools  “Window Hel

i Plot

Sample Login,.,

Download

Start

Extend...
Stop

Download Initial Parameters

24) Wait until each parameter setting changes to the specified settings and the [GC] and
[MS] settings change to [Ready].

25) Perform auto-tuning, using the [High Sens.] tuning mode.

-

Selact Tuning Mode

Tuning Mode: 7 High Conc. () Nomal @) High Sens.

QK l | Help
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2.3.3 Using an OPTIC-4 Inlet

1) Specify modules in the [Modules Used for Analysis] list as shown below.
If a Sniffer Is Not Used.

Systemn Configuration | @

Awailable Modules

Modules Used for Analysis

B \> Inztrument] rB -----

10 sc-20t0

T Autosampler I

'Eii GC-2010

{0, Analytical Linet1
S ADC-20i+s

—j Injection Units
€. 3 Colurmn

|_l Detectors

{3} Additional Flow e Additional Heater

b ] Others i 2 Additional Flow
Froperties. ..
\ J
fudiTal.. | [ Set | [ Cancel | [ Bint | [ Hep |
If a Sniffer Is Used.
.
System Configuration @

Available Modules

Modules Used far Analysis

= > Instrument

------- lo|| Gozmo -
- Autozampler E| k)_) Analptical LinetH

Y ADC-200+s

------ €. 3 Column
E—]Q Detectors

........ % M5 i Addiional Heater

> ADIDETH1) £ Addtionsl Flow
-k Addtional Flow

_______ & i b o

udiTrail. | [ get ) [ cancel | [ Pt | [ Heb ]
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2) Click [Set].

ll, NOTE

If a sniffer is used and the "[1706] The injection port or the column is not selected. Is
this OK?" message is displayed, click [Yes].

GCMS Real Tirne Analysis 3

[1706] The injection port or the column is not selected, Is this OK?

A

3) |If a sniffer is used, switch the APC pressure ON, as described in steps 4) to 6). If a
sniffer is not used, skip to step 7).

4) Click the [Detail].
Wacuunm

a &
L¥ac.  HVWac

lonization kode

M5 Conzumables

™ [ i

5) Open the [Additional Heater/Flow] tab-page.

Monitor Settings @
|TQ Line1 I[@Q Line2 l@ Additional Heater/Flow |F= Consumable
Manitar Setting
Additional Flow
APCY Pressure:
OFF @
0.0 20 kPa
APCZ Pressure:
OFF
0.0 200
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2. Usage Procedures

6) Click the [ON/OFF] switching button to change the status of [APC1] and [APC2] to [ON].

Monitor Settings @
I, Line1 I[@, Line2 | ") Addtional Heater/Flow |E Consumable|
Manitor Setting
Additional Flow

APC1 Pressure:

OFF 'E

0.0 20 Pa
APC2 Pressure:

QFF

0.0 200

7) Check that the OPTIC-4 is turned ON.

8) Run the Evolution Workstation.
The [OPTIC Status View] sub-window is displayed. When communication is established
between the computer and OPTIC-4 control unit, the standby status parameter setting
values and current values are displayed in the [OPTIC Status View] sub-window. The
system status display area indicates the connection method and port number used to

connect to the computer.
'© Evolution Workstation - [OPTIC Status View [P

i File Edit Method Sequence Configuration Window Help

O © e b O I B @

Parameter | value | Set... |unit \
Inlet Temperature 40 40 °C

Inlet Pressure 0.0 - kPa
Column Flow 0.3 2.0 mL/mi
Split Flow 0.0 5.0 mbL/mi
Septum Purge Flow 1 3 mL/mj

Active Method: None

ml/ mi?l)ne (

empera

0000
Time (min:sec)

Ivent ﬁgll'lllllosr unitale .

4 | 1 L
onnected to OPTIC on USB Serial COM3:|Standing b |Column: d = 0.25 mm, L =| No errors
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9) Configure the [Configuration]-[System Configuration] and [Standby Parameters] settings

as shown below.

© Evuton orksation TOPTIC Statvs Ven I

5] File Edit Method Sequence [Configuration| Window
0O 2 [ME Tk Standby Parameters Standby Parameters

System Configuration

System Parameters
Parameter | Valje | Set... Auxiliary Outputs
Inlet T t 40 4]
niet femperature == External Communication
Inlet Pressure 18. - —
Column Flow 0.7 0. Access Control
Split Flow 104 |1gdo —
Septum Purge Flow 5 s feim tiniodmnamnibi =l |

Save run-time data
1 -

i Evolution Warkstation - [O

5] File Edit Method Sequence Conﬁguab\

0P @ bh| e El R @

System Configuration Settings

Set the parameter setting indicated with blue boxes as shown.

- o
System Configuration , M

General ]Oolumn & Carrier Gas Parameters | GG & AS L0 Gonfiguration |

LAMN Communication ‘

OFTIC TP Address Set the temperature specified in column
| 192 168 . 0 . 178

specifications. This will disable entering

temperature values in methods that are greater

Sygtem Configuration

Maxximum Temperature than the value specified here.

[ Auxiliary EFC Channel

¥ Keyboard Beeper

Feset

l [ Cryoeenic Trap
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i —————-—
System Configuration @

General Column & Garrier Gas Parameters |GG & AS LD Configuration

Caolumn Configuration

* Single Column

Column Parameters

Internal Diameter Leneth
.25 mm an m
1 " Multiple Caluming Chooge a

Correctly enter the column diameter and length.

CanieCasliaameteis [Vacuum] must be specified for GC/MS
Carrier Gas .
Fefam =] systems. Also make sure the [Carrier
Column Cutlet Condition GaS] Setting is correct.
|‘u‘acuum ﬂ |U LFa

Standby Parameters Settings

Set the parameter setting indicated with blue boxes as shown.

Standby Parameters — - &J

General | Advanced | Set the inlet temperature for standby

mode to 40°C

Inlet Parameters

Temperature
.

o2 ]

40 c
[ Ihlet Cooling
( Giaz Control Parameters
Column Flow Septum Purge Flom Auxiliary Flow
} [i%)] mL/min ] mL/min 10 mLmin
f Split Flow Split Valve State

\_ 100 mL/min

[7 Inlet Zero Pressure

Set the carrier gas flowrate for the

standby mode. To conserve carrier gas,

Cryotrap Parameters set it as low as possible.
Temperature -
a5 ] -

Standby Timeout

l
| Timeout Confirm that [Standby Timeout] is set to

an 00 minsec

30 minutes.
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10) In the [Acquisition] window, open and overwrite the following method files, located in the
folder created in “2.1 Preparation”, to ensure configuration settings are consistent with
the instruments that you use.

11) Click [Download Initial Parameters] on the [Acquisition] menu with the last method file

loaded. Parameter settings are sent to the instrument.

Data  Tools  “Window Hel

Plot

Sample Login,.,

Download

Start

Extend...
Stop

[ Download Initial Parameters ]

12) Wait until each parameter setting changes to the specified settings and the [GC] and

[MS] settings change to [Ready].

13) Perform auto-tuning, using the [High Sens.] tuning mode.

-

Selact Tuning Mode

Tuning Mode: ) High Cone. ) Nomal

ok | | mep |
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2.3.4 Using an TD-30 series

1) Specify modules in the [Modules Used for Analysis] list as shown below.
If a Sniffer is Not Used

Iystern Configuration

Awailable Modules

=S \> Ingtument]
1o sec2mo

T Autosampler

-T Injection Units

3 Column -7 sru
Detectors €. 3 Column
| Dthers b [ M3
i Bdditional Heater

Froperties. ..

Modules Used for Analysiz

[l

210, Analytical Linett
Ll ADC-20i

Additional Flow

AuditTrail...

[ Set l’l:ancel ]’ FBrrint ” Help ]

If a Sniffer is Used

System Cenfiguration @
Available Modules Maodules Used far Analysis
B~ > Inztrument] €\> Instrumnent )
@ GC-2010 @ GC2010
[T Autosampler E| ----- T_Q_) Analphical Linefl
E]------j Injection Units - AOC-20i
€3 Colurn ~=] 5PL1
E—]Q Detectors -3 Calumn
e B MG e L M5
L AD[DETH) i Sdditional Heater
[_];C,} Additional Flaw w -2} Additional Flow
e APCAPCT) _ e APCT
& APC2APC2) ey APC2
e @ APC3RPCI
- | Others

. J

AuditTrail..

’ Set ][Eancel l’ Frint ” Help l
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2) Click the [Set] to complete the environment configuration

@ note

If a sniffer is used and the "[1706] The injection port or the column is not selected. Is

this OK?" message is displayed, click [Yes].

GCMS Real Tirne &nalysis £3

[1706] The injection port or the column is not selected, Is this OK7

l'\

If a sniffer is used, switch the APC pressure ON, as described in steps 3) to 5). If a

sniffer is not used, skip to step 6).

3) Click [Detail].

Yacuum

Iy A
L¥ac.  HMac

lonization Mode

GC Conzumables

=7

M5 Consumables

m

4) Click the [Additional Heater/Additional Flow] tab.

Monitor Settings @
|@ Line1 | @ LineZI W) Additional Heater/ Flow |E Consumable|

Monitor Setting

Additional Flow
APC1 Pressure:

oFF

APC2 Pressure:

OFF ON
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5) Click the ON/OFF button to switch [APC1] and [APC2] to [ON].
Monitor Settings @

@ Linel [@ Line2 'E) Addtional Heater/Flow | 22 Consumable

Moritor Setting

Additional Flow
APCT Pressure:

i
0.0 20 -
APC2 Pressure:

OFF [on ]
6) Inthe [Acquisition] window, open and overwrite the following method files, located in the
folder created in “2.1 Preparation”, to ensure configuration settings are consistent with
the instruments that you use.
Method files for adjusting retention times
"SQ_MS_(column name) AART.qgm" or "SQ_Sniff_(column name)_AART.qgm"

Method file for analyzing accuracy control

"SQ_MS_(column name)_QC.qgm" or "SQ_Sniff_(column name)_QC.qgm"

Method file for correcting calibration curve

"SQ_MS_(column name)_Correct.qgm" or "SQ_Sniff_(column name)_Correct.qgm"

Method file for Template

"SQ_MS_(column name)_Template.qgm" or "SQ_Sniff_(column name)_Template.qgm"
7) If using the GCMS-QP2020 NX or GCMS-TQ8040/8050 NX series, set the GC
parameters listed in “Appendix 1 Analysis Conditions” in the four method files listed
above.
8) Click [Download Initial Parameters] on the [Acquisition] menu with the last method file

loaded. Parameter settings are sent to the instrument.
Data Tools “Window Hel

Plat
Sample Login..,

Dowenload

Start

Extend...
Shop

[ Dowenload Initial Parameters ]

9) Wait until each parameter setting changes to the specified settings and the [GC] and
[MS] settings change to [Ready].

10) Perform auto-tuning, using the [High Sens.] tuning mode.

Select Tuning Mode

ok | | Hep

Tuning Mode: (™) High Conc. () Normal 'é High Sens. ‘
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2.4 Measuring Standard Samples

This section describes measuring the following three types of standard samples and
performing various types of correction and instrument performance evaluation.
- For retention time adjustment: Standard n-alkane mixture sample
+ For instrument performance evaluation: Standard mixture sample of four types of
off-flavor components
+ For calibration curve correction: Standard mixture sample of 4-bromofluorobenzene,
1,2-dichlorobenzene-d4, and acenaphthene-d10

Retention time adjustment : Measure the mixed n-alkane standard sample in order to
correct the retention times registered in Smart Database. Correct the retention times for the
target compounds based on the n-alkane identification results and retention indice of target
compounds.(AART)

Instrument performance evaluation: To ensure high reliability for identification and
quantitative analysis, it is important that the instrument is operating at a performance level
above a certain level. Therefore, the operating status is verified by measuring a sample for
evaluating instrument performance. For a description of the evaluation, see “2.5.2 Evaluating
Instrument Performance”. For instructions on preparing the standard mixture sample, see

“Appendix 3.2 Preparing Standard Samples for Evaluating Instrument Performance”.

Calibration curve correction: Calibration curve information calculated using the internal
standard method is registered in the Smart Database. In general, calibration curve
corrections must be calculated from a known quantity of an internal standard substance
added to the sample, but adding an internal standard substance to the sample can affect
sensory evaluations using the sniffer. Therefore, a function has been added to automatically
correct calibration curves based on data from measuring calibration curve correction
samples in advance. Samples for correcting calibration curves are prepared as a standard
mixture sample of the above components (100 ng/mL concentration). For instructions on
preparing the standard mixture sample, see “Appendix 3.3 Preparing Standard Samples for
Correcting Calibration Curves”.

7" Hint
To ensure high reliability for identification and quantitative analysis, it is

recommended that a standard sample is measured about once every two weeks.
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2.41 Measuring Standard Samples

‘£ Hint
For more information about preparing various standard samples, see Appendix 3

Standard Sample Preparation Method.

1) Place a standard n-alkane mixture sample (50 ug/mL) in position 1 of the autosampler.
2) Place a sample for instrument performance evaluation in position 2 of the autosampler.
3) Place a sample for calibration curve correction (100 ng/mL) in position 3 of the

autosampler.
4) Open the batch file located in the folder created in 2.1.

Vialit Sample Name Sample ID | Sample Type | Analysiz Typ Method File
1 1 Alkane I Unknown ITAT SL_M5_BMS_AART.qgm
2 2 [AC_Sample 0:Unknown ITAT S0_MS_BMS_QC. qam
3 3 Correct_CalL_STD 0:Unknown ITAT SO_MS_BMS_Conect.qagm

% note

If a TQ series system is used, the SIM and MRM analysis modes can be used for
actual sample analysis. Correcting calibration curves requires acquiring calibration
curve correction data that is consistent with the given analysis mode. Therefore,
open the batch file for either the SIM or MRM analysis mode.

SIM mode analysis:
TQ_(MS/Sniff)_(column name)_QC_SIM.qgb

MRM mode analysis:
TQ_(MS/Sniff)_(column name)_QC_MRM.qgb

5) If an AOC-5000 Plus autoinjector is used, enter the tray name in the [Tray] column. If an
AOC-6000 unit is used, enter the rack name in the [Tray] column. This setting is case

specific. Make sure it is set correctly.

AOC-5000 Plus

Tuning File | Data Desc Tray
Trayl

AOC-6000 Plus

| Tuning File I Data Desc Tray
| Rack 1

6) Start the realtime batch analysis.
If an OPTIC-4 inlet is used, create OPTIC-4 methods as described in steps 7) to 20). If
an OPTIC-4 inlet is not used, skip to step 21).
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7) Confirm that the system status indicated in the [OPTIC Status View] sub-window of the
Evolution Workstation is "Standing by."

(& Evolution Workstation - [OPTIC Status View

% File Edit Method Sequence Configuration Window Help

o 2 e nh I ezl B @

Parameter |Va|ue | ST | unit
Inlet Temperature 40 40 oC
Inlet Pressure 0.0 - kPa
Column Flow 0.3 2.0 mL/mir
Split Flow 0.0 5.0 mL/mir
Septum Purge Flow 1 3 mL/mir

Active Method: None

Ivent MBH hlﬁ%"lﬂ?&_ﬁg m::‘fe';‘ai?are {

Time {min:sec)

Connected to OPTIC on USB Serial COMS: Standing bv|Colufnn: d = 0.25 mm, L = No errors

8) Click (New) on the toolbar.
G Evolution Workstation - [OPTIC Status View]

?- Edit_Method _Sequence Configuration 1

New Ctri+N
Pl o= ey
|LEs Close
i": Save Ctri+S

n

Col Save As...
Sp Save as Metafile...
Sel print... ctrisp

1 Sniff_17MS_Off-flavormth
2 Sniff_sMS_off-flavor.mth
3 MS_17Ms_Off-flavor.mth
4 MS_5MS_Off-flavor.mth

Exit

9) Select [Method].

Cancel

10) Select [Expert].

Mew Method Type @

Method Tvpe:

Cancel

11) Specify parameter settings in the method file. For setting values, see "6. OPTIC-4

Parameters in Appendix 1. Analytical Conditions".
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12) Click [Save as] on the [File] menu to save the method.

@ Evolution Workstation - [OPTIC Method; Methodl
EI Edit Method Sequence Configuration

[ Mew Chrl+M
| Open... Ctrl+0
Close
Save Ctrl+S
l Save AsS.. l

Sawve as Metafile...
Print... Ctrl+P

1 MS_sMS_oOff-flavarnmth

2 Sniff_Waz_Off-flavormth
3 Sniff_17MS_off-flavormth
4 Sniff_sMS_off-flavormth

Exit

13) Select [New] on the [File] menu.

14) Select [Sequence].

Mew

15) Click [Insert].

@ Evolution Workstation - [OPTIC Sequence: Sequencel]

i File Edit Method Sequence Cenfiguration Window Help

0P & o @ EB LB

Method Repeat

' Insert... !
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16) Select the OPTIC-4 method file saved in step 12).

© Open ()
@le . < Evolution Workstation 4.5 » Methods - | 3 | | Search Methods ol
Organize « Mew folder B== ~ [ IZ@]
-
* Favorites i Name Date modified Type
Bl Desktop | M5_5MS_Off_flavor.mth 7/14/20156:52 PM  MTH File
& Downloads L
=l Recent Places
=l Libraries
3 Documents
J IMusic
[ Pictures
E Videos
#d Homearoun ]| < l C
File narme:  1M5_SMS_Off_flaver.mth - IMr:thodfiIr:s (*.mth} 'J
[ Open l I Cancel I

17) Specify how many times to repeat the analysis in [Repeat].
Specify the same repeat value as the repeat value executed for realtime batch analysis.

Method

Method
|MS_5MS_OFF-FIav0r

Repeak

g

Apply

18) Click ~ Apely

19) Click [Save as] on the [File] menu to save the sequence.

© Evelution Workstation - [OPTIC Sequence: Sequer
EI Edit Method Sequence Configuration

[ New Ctrl+N
L Open... Ctrl+0

I Close

0 Save Ctrl+5

l Save As... l

Print

Save as Metafile

Ctrl+P

1 Sniff_17MS_0Off-flavormth
2 Sniff_sSM5_0Off-flavormth
3 MS_17MS_Off-flavor.mth
4 M5_5MS_0Off-flavor.mth

Exit
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20) Select [Execute] on the [Sequence] menu.

The system prepares for injecting samples and then automatically starts the analysis.

) Evolution Workstation - [OPTIC Sequence: Se
i File Edit Method | Sequence| Configurati

e Execute
'DP &
Standby
Method B
D:¥ATAS¥Evolution Workst End run

21) Starts the analysis automatically.

< Confirming Off-flavor Using a Sniffer>
Using a sniffer allows you to confirm the given off-flavor can actually be smelled. In that case,

we recommend remeasuring the sample use for evaluating the instrument performance.

1) Load the data file for Retention time adjustment acquired in “2.4 Measuring Standard
Samples”.
2) Check and correct the identification results. If the sample has been misidentified, perform

either manual identification or manual peak integration to identify it correctly.

€4 GCMS Postrun Analysis (Admin] - [Data Analysis - Alkane_Demo.qgd] [E==8cE =]
S Fie Compound Table Yiew Qualitatve Quantitative Layout Tools Mindow Help =]
FHSR UFFER? < =SBE LY 6 DI LFRER ek A S AR
=2 | rewe ] ok [T
1410.000.000 —
e e —
o P O T Y W Y Y Y A W O
3 &% 7 1o fs o s ER) s 2o ED o ols ER B
1410000 000 u 104
259108 T TR T S AT e ST T .
100
o7
050 A
025
2s E] 75 d 125 120 75 200 2s 20 s ED ES ED ES g
ot T 14590 7 Al Scanl (5578 7 =] O o) @ £
5 SO [ =
100 W N 27
“ I ‘ =
T l I i < e
o 7 106 12k0 1sha ik b )
fea
0. o sty | 80,418 105102
LS - e
1o i A & o0 2o sdo  1a oo - |<[v[\Params )Resuhs {GroupParams £ GroupResl) ¢
TS Coration | &3 Betcn Tabe. S Data Frsvis
2 r—— T Sicage Dae [ Tee | Coue] = T Pophcaion Name T T
[T N\ Message {Toziey
Ready [

3) Click the [ARRT] icon on the compound tab.
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4) Select the method file for evaluating performance and then click [Open].

CE select Method File to Modify R.T. by AART ==
Lookin: |J} Project1 - @F > E-
= Name
= Wf)5Q_Sniff_5MS_AART.qgm
BecehtiBbcs @ 5Q_Sniff_SMS_Cerrect.qgm

! ]S Sniff 5Ms

Lf15Q _Sniff 5t

Template.qgm
Desktop

Libraries

L

Computer

“
LY ] I r
Metwork

File name: 5Q_5nif_5MS_QC.qgm - l Open

Fies of type GCMS Method File (agm) - Cancel

5) The [Automatic Adjustment of Retention Time [AART]1/2] window is displayed. Click
[Next].

6) Clear the [Modify the time of MS Instrument parameters.] checkbox. Then click [Finish].

Automatic Adjustment of Retention Time [AART] 2/2 - (5Q_Sniff_SM5_QC.qgm) ===

The retention time in the compound table of the method file is modffied like the following table
In addition, if you wart to modify the time of the MS instrument parameters by using the
differences of the retention time, please tum on the following check

Compound Table Information of Method File
ID& Name Ret. Time{Before)| Ret. Time{After) Ret. Index

1 Acetophenone 11284 4.763 1073
« E— 2 Naphthalens 13.714 1203
3 2,6-Dichloroph 13518 1214
4 2.4,6-Trichloroa 15.954 10.670 1345

)
IjiLvl@Q?tv.zhs.m% of M3 Instument parmeters]

< Back I Finish l Cancel Help

7) Save the method file.
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8) Measure the sample for evaluating instrument performance. When the compound name
is displayed in the analysis sub-window for the retention times of eluted components,

smell the corresponding odor near that point.

Linez A0 Ret. Time: 0.000 / 36,000 min 0ol
1 UW(x100) Max Intensity 0 °C
2350
0.75H
200
0.50 150
0.25H 100
1 50
0.00 T T T T T T T T
0.0 25 5.0 75 10.0 125 150 17.5 20.0 225 250 275 300 325 min
Line1-M5 Ret. Time: 0.000 / 35,000 min Scan .0 Intensity: 0 Growp: 1
Inten(x100,000} Max Intensity - 0 *¢
z = Oven Temp.(Wethod
3 = 22k Flow: Method)f 2
] E % it 250
g =
g =
3 3 200
&
5.04 - o
o 150
1 100
1 50
0.0 T T T T T T T T T T T T T
0.0 25 5.0 75 10.0 125 150 17.5 20.0 25 250 275 300 325 min
Selectline @ Linet Line2
§ Sampler [ g GC | & WS
GCMSTQ Seriss
lon Source Temp [200 ke
Interface Temp. 250 € Detector Voltage @ Rsiative to the Tuning Resuit Absolute
Solvent Cut Time 45 min 0.1 kv
Use M Frogram Threshold

9) Confirm that at least one of the four types of compounds can be smelled.
The smell of trichloroanisole is especially easy to

confirm.

@ note

Smelling the odor only provides a guideline. Due to individual differences in the
threshold of when we can smell compounds, it may not be possible to smell the odor

even when the system is functioning properly.
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2.5 Analyzing Data from Standard Samples
2.5.1 Identifying n-Alkanes

1) Load the data file for Retention time adjustment acquired in “2.4 Measuring Standard

Samples”.

2) Check and correct the identification results. If the sample has been misidentified, perform

either manual identification or manual peak integration to identify it correctly.

& GOMS Postrun Analysis (Admin) - [Data Anslysis - Alkane_Demo.qgd] = e}
ative Layput ools Wndow Help @

nndagéé:ﬂm:ﬁ sk B ol b Ram WBEER e A

I l ‘ l ﬁ J ﬁzn:L 1|[|||jﬁk N L

Hl

Evervi1 03 5can Aot Tima (14530 » 146001 [14.535 > 14 655] Scank: (2579 29811 [2960 ¢ 2592

g R

I

u

ok «

2 View) [# Ed

1,000

= = T T T T Hiame T Peplcaion N T Termare Neme T

3) After the analysis, click the n (Save) icon on the toolbar. The identification results are

saved to the data file.

2.5.2 Evaluating Instrument Performance
1) Check the following items in the results report output after the realtime batch analysis

was executed in “2.4 Measuring Standard Samples”.
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Content and Criteria for Evaluating Instrument Performance

Evaluation | Evaluation Criteria Non-Passing Result
No. item
1 Instrument All compounds are identified. | Clean the ion source and
sensitivity (Check that each peak top is | replace the insert.
marked with a circle.)
2 Tailing factor Tailing factor for Cut 50cm from the

2.6-dichlorophenol is 2.5 or
lower.

injection unit end of the
existing column or replace
the column

40

3 Mass spectral | Similarity for acetophenone is | Perform tuning again and
pattern at least 60. then remeasure.
i=thas Fis - B0 En 'J:-“?.:sz_:: g | BL0ZE_20150527 agt
Comment
R.Time m/z Arzz S/N  Qdor Quality Tailing Fact:
3585 105 13 016 Flowsr, Musty, Alm s
5358 1z it 431 Tar
v 182 1140 £ 8181  Lod
P— ) l I.:=: ) Apstophanons =
L = |24 i d ] 1 |
s T T T T T T | BARALARLA bbb R | T
p— T - T £
Itens=it Rt E
||l z 40554 er o3 .,
T T T = |24 ! 1
14.0 4.4 __I fl: f|: T T T T T T T T
______ D=2 Naprinsiens =
E et 1 il
L 0z8 I RRRLRRL ML R | T T T T T
p— T 1 .
Intensity Rat E :
B5454 R
. - 3 | I:u.-l |
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253

Identifying Components in Samples for Calibration Curve Correction.
1) Load the data file for calibration curve correction samples acquired in “2.4 Measuring

Standard Samples”.

2) Check and correct the identification results for each component. If the sample has been

misidentified, perform either manual identification or manual peak integration to identify it

correctly.

€% GCMS Pastrun Analysis (Admin) - [Data Analysis - 05272015_Correct CAL STD2.qgd]
€ File Compound Table View Qualitative Quantitative Layout Tools

SH SR da FER ?

==

Window  Help

B

[=] o =

Aol o o T REIE e 0 s A0 T

- =)=

TIC&MIC #oH Peak | « | » | Scan | « | » | Gioup| + | » | [Method Fle Name]
Qe TQ_Sniff_Wan_Correct_SIM.ag
{x1,000,000 Max Intensity : 2,910,874 m
T o = =
‘ [fnalyzed by]
Admin
L | | L e 1
0. T T T T T
g0 75 100 1 1=0 17 0.0 2z2s 280 P 0.0 2s
(x1,000,000) Max Intensty : 2,910,874 EE'WD\E Typel
Time TTT.563 - Scan® 6307 Wten. | Z517.862 - Oven Tempd1S83
[Sampls Name]
Corect_CAL_STD
[Sample ID)]
0.00 {100.00
00 (00.00 [Comment]
k L [P WO
Qualitative
D 50 75 10.0 150 5 2 25 = 275 325 « )
== EventH1:03 5can Rel.Tme: (12717 5 12.725] -[12658 > 12.788] Scan® [ ~ T Edt
Lol sen T8 EIEEE
Smil Base Peak: 150/ 11,507 =| | ip| Name Ret Time | Ret. Index m/z STD Spec | Event Conc.1 4
imilarty mZ £Dbs.Inten Rél Inten = = = =
Search 15 L Te 10641 1321 3500 Regstersd | 20351 10
1o0g 7.1 1.2 Dichlorobenzene a2 T804 1472 T50.00 Regitersd | 303 SIM 10|
g/ ] 410 20759 2126 16200 Regstersd | 402 51N [
Repart 5 i
2 2252 78
. B 168 R
- LJ] ,m_.. L1350, 245275308 270415 488 =]
Guide ; T 7 7 T
10 200 300 400 500 e
4 2 =
(x10,000) Max Intensity : 16,809 Area(x100
150.00 a
115.00
78.00 '} £
10 - 0 3
g
A kb i
o T ™1 g 0. T
1 128 50 Conc. S
Type m/z Aca_ | Set% | Ad.% | RefBand| ~
Target 15000 | 2% 0.00 |_100.00 - m L
Rt lon 115.00 5715 5 575 -
Ref.lonZ 78.00 9727| 3183 2912 ~ | |<I>]\Param's AResults £ GroupParam's A GroupResults /]| « | m '
3 Data Comp_ | 9 Batch Table [l Calbration  9€ Dete Anciysis
e Message | SubMessage | Date | Time | Code| User Name | Application Name I ~
[« [» [\ Message {LogFile 1«1 T y
Ready NUM

3) After the analysis, click the n (Save) icon on the toolbar. The identification results are

saved to the data file.

Leave the data file open. It will be used again in “2.6 Creating Method Files for Analyzing

Samples”.
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2.6

Creating Method Files for Analyzing Samples

1) Load the data file for Retention time adjustment acquired in “2.4 Measuring Standard
Samples”.

2) Click the [Smart MRM / SIM] icon in the [Compound] assistant-bar.

3) Select the Smart Database file (Excel file) for the column used and then click [Open].
If using a sniffer, select the "Off-flavor_SQ_Sniff_(column name).xlsm" file.

If not using a sniffer, select the "Off-flavor_SQ_MS_(column name).xlsm" file.

&_ Open Smart Database @
Lookin: |, SmartDatabase ~ &7 o
e MName : Date modified Type
";}*" ) Off-flaver 7/13/2015 911 PM File folder
RecentPlaces g% 1p11_Optimization_Toolxlsm 10/27/201411:14 .. Microsoft
! Eﬂ]‘j Off-flaver 50 Sniff SMS.xlsm 77272015 6:22 PM IMicrosoft
Eﬂllj Off-flaver_5Q_Sniff 17MSxdsm T7/2/20156:22 PM IMicrosoft
Desktop Eﬂ]‘j Off-flaver_SQ_Sniff_Wax.xlsm 772/20156:23 PM IMicrosoft
— Bl SmartDatabase_Blankaxlsm 7727201510021 AM Microsoft
=l Bl5 SmartDatabase_DEMO xdzm 7727201510021 AM Microsoft
Libraries
A
Computer

4 (L} I

= Y
"‘L‘ File name: I Offflavor_SQ_Sniff_5MS xlsm l -

Metwork
Files of type: lSmart Database {"xlsm) vl [ Cancel ]
[ Open as read-only

@ note

If the following message is displayed on the message bar on Excel, Click [Enable

Content].
g Home Insert Page Layout Formulas Data Review View Developer
Cut . - =[] )
& Cu Arial Unicode M5 - 10 - A 4 sEl== 8- i'.‘.'rapTex‘t
= ‘4 =
52 Copy - J—
- - - A EI=|=| EEFE | A
- Format Painter Z O & — =B== = '
Clipboard Font Alignment
! Security Warning  Some active content has been disabled, Click for more details. Enable Content
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‘¥ Hint

To change the display language, click [Lang.] and specify the language for displaying

compound names and other text.

Lang. [&1
Compound Name Lang. | English j
Language | English ~|

QK ‘ Cancel ‘

Compound Name Lang: Select the language for compound name notation. Select
from Japanese and English.

Language: Select the display language for the Smart Database window.

4) Confirm that the alkane data file used in “2.5.1 Identifying n-Alkanes” is loaded.

— Parameter
Ret. Index for AART | Ret Index1 v
n-alkane data file [\GCMSsolution\Data\Project1105292015.qgd]
Template Method File |>n|nenc ap_5MS-SilsQ_Sniff 5MS_Template =
Divide Method into | 1 | Advanced

@ note

The optimal file for each database is set at [Template Method File]. Data acquisition and
analysis conditions in the method file specified here are applied when a method is
created.
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5) Ifusing a TQ series system, either the MRM or SIM measurement mode can be selected.

For the SQ series, only SIM can be selected.

Serial# Tvpe Acg. Mode | ISTD Group LEVB(||1S;:DM hethod Mo Compaund Mame (E)
1 Target GETER 1 Propionic acid
2 Target Sk 1 Pentanal
3 Target Sk 1 Acetain
4 Target =] 1 hethyl methacrylate
a Target =] 1 Dimethy! disulfide
g Target =] 1 |zobutyric acid
7 Target =] 1 sec-Butyl acetate
a Target =] 1 1-Pentanal
9 Target St 1 Toluene
10 Target St 1 A-Hexene-2-one
11 Target St 1 Butyric acid
12 Target \ =it 1 2-Hexanone

‘0 Hint

one target ion and up to five reference ions.

m{z for SIM or Scan

selections while checking the masses and ion ratios.

Under default conditions, three ions are selected. To change these, make your

If you set the fields in the [Type] column to "T," it will be used as a target ion. If you set

the fields in the column to "Ref.," it will be used as a reference ion. You can configure

lan1 lon2 lon3
Type |« miz ~ Ratio ~ Type |« miz ~| Ratio~| Type - miz ~| Ratio ~
T 73.0 100.00 |CRer 1 ) 74.0 14491 Ref2 |+] 450 90.75
T 58.0 100.00 ] Ref i 570 240 280,04
T 88.0 100.00 ] Reft 450 i;‘:é 430 480,35
T 63.0 100.00 ] Reft 100.0 Ref 3 99.0 21.08
T 94.0 100.00 ]| Reft 730 Ref 4 B1.0 11.80
T 73.0 100.00 || Ref.1 85.0 Ref.5 430 232.70
T 7.0 100.00 ] Refd 430 56.0 118.14
T 70.0 100.00 ] Refd 55.0 178.58] Ref2 220 235.54
T 1.0 100.00 ] Ref i E5.0 1682| Refz 510 B.82
T 55.0 100.00 ] Reft 830 31.83| Ref2 98.0 20.30
I B0.0 100.00 [\BeflJ 730 33.02| Ref2 550 B.74
6) Click [Advanced].
— Parameter

Ret. Index for AART | Ret Index1 v |

n-alkane data file |‘\GCMSsolutiomData\ProjecH \05292015.qgd)|

Template Method File |m|nerlC ap_5MS-SilsQ_Sniff 5MS_Template

Divide Method into | 1 | Advanced l
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7) Select the [Use Semi-Quantitative Calibration Curve] checkbox.
Select the [Adjust Calibration Curve] checkbox and specify the data file that was already

analyzed in “2.5.3 Identifying Components in Samples for Calibration Curve Correction”.

Advanced Settings ==

Calibration Curve

¥ Pse Serni-Quantitative Calibration Curve

v Bdjust Calibration Curve

Std Data for Adjustment : FF‘rDjectI¥2I]15D5QQ_OUrrect_GP.L_STD_qudl l

Gl ‘ Cancel |

8) Click [OK] to close the sub-window.

9) Click [Create Method File]. The [MS Table Parameter] sub-window is displayed.
Create Method File Instrument Type | QP-2010UITa/SE | Lang.

— Parameter
Ret. Index for AART Ret Index1 =
n-alkane data file |uli0n\Data‘Pr0]ect1 20150529 Alkane_1.ggd .
Template Method File piCap_5MS-SINSQ_Snif_5MS_Template.ggm ..
Divide Method into 1 Advanced
Import

10) If the scan/MRM simultaneous analysis is used, select [ON] on the Scan Mode.

M3 Table Parameter @

MRM,SIM Parameter

Loop Time (MRM, SIM) 0.30 sec
Required Processing Time : R.T & 030 min
Ecan Mode = ioN " OFF Total Loop Time  0.40 sec

Scan Parameter

Event Time of Scan: 0.10 sec
Scan Range : Start m/z — End m/z 2 - 500
Aquisition Time: Start R.T. — End R.T. z - 33 min

0K Cance|
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T Hint

The MS table parameters are optimized, please change the parameters as needed.

- Loop Time (MRM and SIM)

This is the sum total of the event times for all compounds configured to one group. If "0.3 sec"
is entered, for example, data for each compound will be acquired every 0.3 seconds. To
ensure good reproducibility, at least 10 data points must be acquired per peak. However, if the
loop time is shortened, the time required to collect a single transition or ion will be shortened,

reducing the sensitivity.

‘0 Hint

- Required Processing Time

This indicates the time range for measurements, centered on the retention time for each
compound. For example, if "0.3 min" is entered, data will be acquired for each compound within
a range of the retention time 0.3 min (i.e. for 0.6 minutes).

Measure a sample spiked with the standard sample using the method file created, and check
for retention time offset. Pay attention to retention time offset due to impurities and to the peak
widths (affected by tailing or other deformation), and reconfigure the required processing time

accordingly. Recommended values: 0.3 - 0.5 min

L 4 Required Processing Time

Loop Time
L ]

H.I..

T
Retention Time

The required processing time specified here is applied to all compounds being measured. To
specify required processing times individually for specific compounds, specify the values in
cells AB to AC in the [Required Proc. Time for Each Comp.] column of the [Database] sheet. If
the [Required Proc. Time for Each Comp.] column is blank, then the required processing time

settings specified in the MS table sub-window are used.

Reguired Proc. Time | Required Proc. Time

for Each Comp. for Each Comp.
R.T.-X min |- R.T.+ % min -

n.50 0.50
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11) Clicking [OK] displays the [Progress Bar] sub-window and automatically creates method

files.
Progress Bar @

Creating Method File 32%

12) Enter a file name, and then click [Save].

Save As =]
@uvl . v Computer » 32E(C) » GCMSsolution » Data » Projectl - ‘ 43 | ‘ Search Projectl o |
Qrganize * MNew folder = - E@l

- =
=l RecentPlaces  *  Name Date modified Type Size
. [l 5Q_Sniff_SMS_AART.qgm GC/MS Methed File 424 KB
79 Libraries . .
J 3 . @ SQ_Sniff_5SM5_Correct.qgm GC/MS Methed File 500 KB
£ Documents
J“ o0 E @ SQ_Sniff_5MS5_QC.qgm GC/MS Method File 524 KB
S B} 5Q_5niff_5M5_Template.qgm GC/MS Method File 492 KB
[E=| Pictures F &
BE videos
& Homegroup
File nam 2920 qg -
Save as type GCTTE RTERETFIET gm) -
Authors: Shimadzu Corp. ags: Add atag itle; Add atitle
hors: Shimadzu C T Add Title: Add a tit]

' Hide Folders Teols = Save

13) Check the time range for MRM measurements of target compounds.

MS Table View Actual measuring range of each compounds

5292015_1.qgm

Minimun Dwell time 4.3 ms

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9

7 - sec-Butyl acetate (15.3 ms)
8 : 1-Pentanol ( 13.0 ms)
9 :Tnl.uene ( 13,0.m5)
-one ( 13.0 ms)
11: Butyrllc acid ( 13,ﬁ ms)
12 - 2-Hex;:3nune ( 13,:0 ms)
13 : Mesityl oxide ( 13.0 ms)
14 : Hexanal (12.7 ms) :
15 : n-Butyl acetate ( 15.3 ms)
16 - 2-Methylpyrazine ( 15.3 ms)
17 - Isovaleric acid ( 15.3 ms) :
18 : 2-Methyl butyric acid ( 15.3 fns)
19 - Ethyl2-methylbutyrate ( 15.3 ms)
' 20 : Ethylbenzene (15.3 ms)
21 :I1 —Methuxy—é—prupy\ acétate 153 ﬁs)

10 : 5-Hexene-2-one

(
(
(
(
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T Hint

You can use the [MSTableView] sheet to check the measurement time (hereinafter

referred to as "dwell time") for each transition (ion) for each target compound.

Estimated elution time
30 : Butyl cellosolve{ﬁ.lljr ms) L
A

Compound name Dwell time Measurement time

In addition, you can check the minimum value for the dwell time for all target

compounds.

5292015_1.qgm

Minimun Dwell time 4.3 ms

14) Name the Smart Database file and save it.

Save as type: | Excel Macro-Enabled Workbook (*xlsm)

Save Az @
\JU [ « 32E(C » GCMSeolution » SmartDatabase » = [ 44| | search smartDa e
Organize = Mew folder == E@]

& Downloads o Marme Date modified Type Size
= Recent Places . ) )
 Off-flaver 7/13/2015 9:11 PM File folder
S B MRM_Optimization_Tool.xlsm 10/27/201411:14 ... Microsoft Excel M... 14
ibraries .
J-dj - = A7 Off-flavor_SQ_Sniff_5MS.xlsm 7/14,/2015 7:50 PM Microsoft Excel M... 3
| Documents 1
N Musi B Off-flavor_SQ_Sniff_17MSxdsm 7/ 2 PM Microsoft Excel M... 3
@' Music -
“ Pict B Off-flavor_SQ_Sniff_Waxxlsm 015 6:23 PM Microsoft Excel M... 3
| Pictures 1
§ id B SmartDatabase Blank.xlzm 015 10:21 AM Microsoft Excel M... 3
Videos T
B SmartDatabase_DEMO xlsm 7/2/201510:21 AM Microsoft Excel M... 3
f& Homegroup
[l e 1] 3
File name: [Copy of Off-flavor_5Q_Sniff_5MS_20150529)srf -

Authors: Shimadzu Corp. Tags: Add a tag

Save Thumbnail

= Hide Folders Tools - Save l | Cancel
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Using AOC-5000 Plus or AOC-6000 series
If an AOC-5000 Plus or AOC-6000 series is used, the injection cycle must be selected for

the sample injection method used. After creating a method file from the database, perform
the operations in the following procedure.

1) Install a syringe adapter, corresponding to the sample injection method to be used, on
the AOC-5000 Plus or AOC-6000 series.

2) Open the method file saved in step 12) of "2.6 Creating Method Files for Analyzing
Samples" in the [Acquisition] sub-window.

3) Click the [Sampler] tab.

4) Click [Edit].
The [Instrument Method Editor] sub-window is displayed.

§ Sampler bl GC | & M5

AOC-5000

Uy

(.

@ note

If an AOC-6000 series is used for steps 5) to 11) below, refer to and follow the
instructions in "4. Method Settings" of the AOC-6000 Control Software Instruction

Manual. To specify parameter settings, see "Appendix 1. Analytical Conditions."

5) Select the injection cycle at [Available Cycles].
Select the one of the following injection cycles based on the sample injection method
used.
Off-flavor_Liquid (For liquid injection method)
Off-flavor_HS (For headspace method)

Off-flavor_SPME (For solid phase micro extraction method)

6) Select the syringe that is installed in the instrument at [Syringe].
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Available Cycles
| Off-Hlavor_SPME |

inge
Fiber

7) Select the sample injection unit at [Cycle Arguments]-[Inject to].

Cycle Arguments

Parameter |‘u"a|ue |
Pre Tncubation Time (=) ann

Incubation Temp. (& ) a0

Pre Ine Aeitator Speed (rpm) 250

figitatar On Time (g) 5

Agitator Off Time (s) 2

Needle Penetration (mm) g

Fiber Penetration in mm 14

Extraction Time (g 1200

Dearh 1o GG Inil |
Tnjection Penetration (mm) 40

Desorption Time (=) 120

Post FibCondTime (2) 300

GC Runtime (=) 2700

8) Check the other parameter values for [Cycle Arguments] settings.
If the parameter settings are changed, make sure the setting is within the range
appropriate for the given instrument. For more information about the parameter setting

ranges, see Appendix—Method Parameters in the AOC-5000 Plus Control Software
Instruction Manual.

9) Click v Apply to apply the parameter settings.

10) Click #&38 to close the [Instrument Method Editor] sub-window.

11) Save the method file.
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2.7 Analyzing Samples

Samples are analyzed using the method files created in “2.6 Creating Method Files for

Analyzing Samples”.

" Hint

Semi-quantitative values calculated in analytical results are indicated as absolute values

(pg) entered in the GC-MS(/MS) system. If the sample quantity and dilution factor are

entered for realtime batch analysis, the software automatically calculates the

concentrations in the sample. In that case, change the concentration units specified in

the method file.

1) Inthe [GCMS Real Time Analysis] program, load the method files created in “2.6
Creating Method Files for Analyzing Samples”.

2) Click [Quantitative Parameters] on the [Method] menu.

Method | Instrument Acquisition Data Tools Window Hel|

¥ | Instrument Parameters

Qualitative Parameters..,

[ Quantitative Parameters..,

Data View Parameters...

QAQC Parameters...

Create Method automatically by Smart MRM/SIM...
Creation of Automatic MEM or SIM Table [COAST]...

Update compound table m/z by MRIM/SIM event...

3) Click the [Compound Table] tab. In the [Unit] column, enter concentration units
appropriate for the weight of sample acquired.
Input example:
Solid sample: pg/mg (sample acquisition quantity)

Liquid sample: pg/uL (sample acquisition quantity)

Quantitative Parameters @
Peak Intsgration | entification | Quantitative | Compound Table | Compound Tabls Search
ID# mfz Reflons STD Spec Event Gone 1 Unit -
1 6200 67.00-44.00 Reeistered |2 pe/me.
600 B200-72.00 Registered |2 | pe/me
9300 121.00-136.00 Registered |3 pe/me
13900 111.00-154.00 Registered |2 pes me E
4200 BEO0-72.00 Reeistered |3 Pe/me.
7000 B5.00-42.00 Reeistered | 4 pe/me
11800 103.00-115.00 Registered | 2 pe/me
a1.0n 110.00-79.00 Registered |2 pesme
a600 15200-102.00 Reeistered |3 Pe/me.
a0 96.00-70.00 Reeistered | 4 Pe/me.
[RI] 10800-91.00 Registered |5 pe/me
a1.00 120.00-5100 Registered | 2 pe/me
7400 27.00-57.00 Registered |3 pes me
186.00 50.00-43.00 Reeistered | 4 Pe/me. o
KD \Param'sA GroupPararm's f | L) ¢
ok ][ Feut [ [ s

4) Click [OK] to save the method file.
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‘Y Hint

It is recommended that the smell of the actual abnormal odor sample be confirmed
before analyzing samples.

As shown below, analytical results indicate sensory information for detected
components. Confirming the smell of odors before analysis allows you to compare
sensory information to those results.

Example: Analysis of sample with moldy odor

Smelling the odor sample before analysis allows you to confirm that it smells moldy.
After analysis, the list of candidate odor-causing components can be refined by
confirming the sensory information for detected components and extracting the
components with a moldy odor.

T— = Ediew | (@ Edit
Max Intensity : 6,772 1 phireate 100) 1D#| MName Conc | Unit | Threshold | Description| R ~
- 26 | Isocaproic soid Ratio of reference ion does not match.
7| trans trans-2 4-Decadienal Ratio of reference ion does not match
23 22| 2.4.6 Trchloroanisole o peak is detected
2d 25 | Geosmin /Band range
0.8 0| Caproic acid match.

1_| Geraniol match

0.7 Z_| o-Chiorophencl match

Z-Methyinaphthalene and rang=
0.6 2| Guais atch
o] Benzyl acetons and rangs
0=d Ipha-lonone match.
= -Undecanol 1.093 pg | 10.000f Mandarnin
o enzyl alcohol o peak is found in Window./Band range.
044 Methyinaphthalene No peak is detected. E

 2-Dichloroanisole

_ 0.2 -Fhenylethancl R
219, gamma-Octalactone R
0.2 Dibutylhydraxytoluene R
beta-lonone R
1.0 =2 o1 Enanthic acid Gl
y Ber Fat
EI 5 o-Bromophenl

180 18s S0 Conc. - | [» ]\ Farams AResults £ Group

0. DDD' Earth, Musty|
mat

mat
mat

o

2.7.1 Executing Realtime Batch Analysis
1) Place the measurement sample in the auto sampler.
2) Open the [batch table] window.

O

4) In the [File New] sub-window, select “Off-Flavor_Sample_MS”.

3) Click (New) on the toolbar.

Select Template @
=5 n T AP TP, T
| B 0t Flavar_Sample_MS
52 1TSS
] T 3
)
ak, | | Cancel | | Help
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5) Specify [Vial#], [Sample Name], and [Sample ID] values. Also specify the method files
created in “2.6 Creating Method Files for Analyzing Samples”. To include automatically
calculated component concentration values in quantitative results, specify [Sample Amt.]

and [Dil. Factor] values

Yialit Sample Mame Sample ID | Sample Am| Dil. Fact] Sample Type | Analysiz Typ Method File
1 Sample_& iy 2 100 0:Unknown IT QT 5292015 _1.qgm

‘Y Hint

Example of [Sample Amt.] and [Dil. Factor] Settings

The final quantitation value is calculated by dividing the concentration value
determined from the calibration curve by the [Sample Amt.] value specified here. The
final quantitation value is calculated by multiplying the concentration value determined

from the calibration curve by the [Dil. Factor] value specified here.

[Sample Amt.]
Enter the weight of the sample acquired in terms of the concentration unit setting in
the compound table.

Example: For a sample weighing 2.5 mg, enter "2.5."

[Dil. Factor]

This setting is mainly entered for solvent extracted samples injected as a liquid. Enter
values as a ratio of final extract solution divided by sample injection volume.
Example: Assume a 2.5 mg solvent extracted sample is used to prepare 1000 pL of a
final extract solution, from which 1 uL is injected into the GC/MS system.

Set [Sample Amt.] to "2.5" (mg) and [Dil. Factor] to "1000" (1000 pL/1 uL).

6) If an AOC-5000 Plus autoinjector is used, enter the tray name in the [Tray] column. If an
AOC-6000 series is used, enter the rack name in the [Tray] column. This setting is case
specific. Make sure it is set correctly.

AOC-5000 Plus

Repornt File Tuning File | Data Descr Tray
orhOff-Havor_Fepart.qar Trayl

AOC-6000 series

Repont File Tuning File | Data Descr Tray
arOff-flavar_FReport. qar Rack 1
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7)

8)
9)

Delete any rows unnecessary for measurements by highlighting and right-clicking on the
rows and clicking [Delete Row] on the right-click menu.
Name and save the batch file.

Execute the realtime batch analysis.

@ note

If an OPTIC-4 unit is used, the OPTIC-4 method file must be executed when the

realtime batch analysis is executed. Follow the instructions in steps 7) to 20) in

"2.4.1 Measurina Standard Samples."
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2.8
2.8.1

Analyzing Measurement Data
Identigying Detected Components
1) Run the [GCMS Postrun Analysis] program.

2) Open the measured data file.

3) Peak integration and peak identification processes are performed automatically based
on the following criteria for compounds listed in the compound table. Check the
identification results for each compound. If any are misidentified, identify them correctly

either by manual identification or by manual peak integration.

Software Automatic Identification Criteria

1. Peak integration and peak identification in mass chromatograms.

(Allowable range of registered retention times: 0.3 minutes)
2. Relative ion ratio for reference ions.
(Allowable relative ion ratio range for registerd reference ions:+=50%)

Eventi1.03 Scan Ret Time : [10.160 - 10.173]- [10.033 <> 10.387] Scank: [3574 > BE96] - (8564 <> B364]  Retindsx 13(@] »

% Base Peak: 118/ 11,250
1004 118 miz__447.00__Abs. Inten. 0__Rel. Inten. 0.00]
50
78 103
=1 - &
|H.|||J. T SNE Ak g7 25 zPzes 3o 72 s L aasgr | G
50 100 150 200 250 300 350 400 450 500 &
1D#37 Standard Spectum
% Base Peak: 118/ 1,000
R miz  447.00 Abs. Inten. 0 RelInten. 0.00]
100 118
2
50 25 102
Ll :
1 Howdil e o e/ g
50 100 150 200 250 300 350 400 450 500
—
37 0
(10,000} § Max Ingensity - 16,658 1cc,irea-;<1cc:
0.75
0.50
0.25

oo 280 500 750 Conc <

Target 118.00 35165 100.00 0 L
| Ref lon1 102.00 17800 48.52 50.62 5 2 1
Ref.lon2 115.00 13487 38.00 3835

| Ref.lond i
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4)

@ note

During automatic peak detection performed by GCMSsolution, peaks may be
incorrectly identified or not identified under the following conditions. Check
measurement results using similarity search on libraries or by checking with standard
spectra and reference ion ratios registered in the method file.

- The concentration of the target component is extremely low.

- lon of the target component overlaps with the sample-derived matrix.

- Instrument conditions are poor due to a contaminated glass liner, analytical

column, or ion source.

If the off-flavor smell was confirmed before analyzing the sample, confirm the sensory
information for the identified compounds. Sensory information is indicated in the
[Description] column. The list of candidate odor-causing components can be refined by

comparing the odor confirmation results to components with the same sensory

information.
— X BT
(%10,000) Max Intensity : 10,854 | opreatx100) 1D#| Name Conc | Uit | Threshold | D i -
E]DE” - 1_| Ethyl acetate Ratio of reference ion does not match.
100122 00 2| Diaceni Ratio of reference ion does not match. =
3| Pentana Ratio of reference ion does not match.
07 4| sec-Buty scetate Ratio of reference ion does not match.
072] 5 | Metmy methacryi Ratio of reference ion does not match.
B & | albha-Finene 0.06% pg | 10,00 Solvent
7| Toluene Ratio of reference ion does not match.
050 Ethy- ate Ratio of reference ion does not match.
0.50+ Dimethyl disuffide Ratio of reference ion does not match.
n-Butyl acetate Ratio of reference ion does not match.
ZHeaznone 350 og 10.00 | Ether
0.25] 025 Hexanal 1.041 pg 1.08 | Fat. Tellow, Grass
= eta-Pinzne 970 pg | 100000 Pine. Resin, Tumentine
}[\\ @ Ethylbenzene Ratio of reference ion does not match.
g 5 | SHexene-2one Ratio of reference ion does not match.
sfT sho ke | tke B cone - |5 | Mesi mide Ratio of reference ion does not match.
7 | pXylene Ratio of reference ion does not match.
Type m/z Area m¥ylens Ratio of reference ion does net match.
Torget 93 31093 FHzotanone Ratio of reference ion does not match.
et lon 121.00 3481 oylens Ratio of reference ion does not match.
it lon 136.00 1386 ZHzotanone Ratio of reference ion does not matc!
ief.lon Limenene .369 | pg | irt. Ctrus
et lon Licalyptol ; Cineol 0.844 | pg | weet, Mint
et lon iethyl disufide No peak is detected.
£ Llobi, SR Dabin of cnf; 2 imm Amas ek embab o
«[» [\ Param's }\Results 4 GroupParam's £G|| ¢ n ’

The concentration of identified compounds can be compared to corresponding odor
threshold values to determine whether the identified components are present in

concentration higher than the threshold value.

p— = e £
(x10.000) Max Intensity : 10,854 1 gpteatx100) IDH| Name Conc |  Unit | Threshold | iption -
32‘09" - 1_| Ethyl acetate Ratio of reference ion does not match.
1 o0diaee 2| Diacetyl Ratia of reference ion doss not match. =
3 | Pentanal Ratio of reference ion does not match.
o7 L | sec-Bunyl acetats Ratio of reference ion does not match.
e T | Metryl methacyl
s 6 | aloha-Pirene 0.088 pg [ 10,000 [ Sofent
7| Toluene Ratio of reference ion does not match.
0.50 Ethy- Ratio of reference ion does not match.
0.50+ Dimethyl disuffide Ratio of reference ion does not match.
n-Butyl acetate Ratio of reference ion does not match.
ZHexanone 10.000 | BN
0250 025 Hexanal 1.000 | Fat Biallow. Grass
ag eta-Pinene 100.000 | Pig. Resin, Turpentine
/\\ @ Ethylbenzen o 5
E‘ q 5 Hexene-2-one Ratio of reference ion does not match.
A - o tone - [15 | Mesityl ovide Ratio of reference ian does nat match.
7_|p¥ylene Ratio of reference ion does not match.
Type m/z Area mJylene Ratio of reference ion does not match.
Target 93.00 31093 3Heptanone Ratio of reference ion does not match.
=t lon 121.00 3481 o-Xylene Ratio of reference ion .
i=f.lon: 136.00 1986 2-Heptanone Ratio of reference ion
ef lon: Limanene 369 |
et lon: Eucalyptol : Cinecl 0.844 |
ief .lon iethyl disufide: No peak is detected i
KR — T
< [+ |\ Param's \Results 4 GroupParam's 45| ¢ 0
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5// NOTE

The concentrations calculated by this product are only approximate. It provides
lower accuracy than conventional quantitative methods that involve preparing
calibration curves. Furthermore, due to the differences in the instrument
condition and extraction efficiency achieved by the sample pretreatment method
used, the calculated quantitation values can differ significantly from the true
values.

The odor threshold values registered in the database were calculated by adding
a standard sample to water. Therefore, depending on the sample, they can differ
from precisely determined odor threshold values and only serve as reference

information.

2.8.2 Comparing Multiple Sets of Data
Multiple sets of data can be compared. For example, this functionality is especially
useful for comparing abnormal odor samples to normal samples. An overall comparison of
chromatograms can be performed in the [Data Comparison] window. A comparison of

specific components can be performed in the [Data Analysis] window.

Overall Comparison of Chromatograms

1) Click the [Data Comparison] icon on the [Postrun] assistant bar in the [GCMS Postrun
Analysis] program.
Ly |
2) Click (Open) icon on the toolbar and select the data to compare.
3) This displays an overlay of the TIC chromatograms for the selected data, which allows

you to compare differences in corresponding peaks in respective data.

(x10,000,000) Wax Intensity : 28,437,174
T STI1E 25

Ol 1+ >

F
20.0

B 7s 180 125 150

28 | 73
L ; L . . .‘ﬂ..L L M J:lv.lL‘._..AJL ﬂ L JAL_,\_A_ -
175 225 2

10,000,000

ol «

(x100,000 Base Peak: 57/ 54,482
o L iz en

o ‘ &1 1

a8 o n M . 238 o

o Ll hh| I |‘\| et S W 193 207 293 249 ks ] b, 2z v i S
f ] r T r T T f T T T T T T T T

500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 350 4000 4250

%1,000.000) Base Peak: 57/2,87 :
= 73 Tl

s 5 27 47 22 3
50.0 750 1000 | 1250 1800 1750 2000 2250 2500 2750 3000 3250 3500 3750 | 4000 4250
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Comparison of Specific Components

1) Open the [Data Analysis] window in the [GCMS Postrun Analysis] program
2) Open the data for the sample being examined.

3) Click [Open Reference Data File] on the [File] menu.

"File Compeund Table  View Qualitative  Quanti
Open Data File...
Close Data File

Sawve Data File

Save Data File Az,

Load Method...

Save Method As...

I Open Reference Data File...

Close Reference Data File 3

Export Data...

Select Project(Folder)...

4) Select the data to compare and click [Open].
5) Inthe ID Chromatogram View, chromatograms of each component in a blank sample and
the sample being examined are displayed in the stack mode. Difference in detected

components can be compared in multiple sets of data.

# 120 9 ‘
o Name

Green, Orange, Fresh, Soap, Gasoline
Gasalne. Rubber

"4 Measurement data e e

_ at, Wax
e 7] hencl
: 8 hancl
Qe 2] 4.5 Epowy [£) 2-decenal reen, Vetal
0259 B
%
=] ,»
5

0oe Spice, Clove
g Spice, Clove
Chesse. Sweat
sl dine. Medcinal
esal? doforn
henol. Medicne. Smoks

y T ? T o T T T
< < BT Ty 0.0 220 0.0 790 Conc
ﬁhﬁ! it 1.0;5

20150401 _Bland

Method Fiie N
Analyzed by :
+ Analyed

lastic, Fecal
nol dine, Medicinal
aetre] Reference data 5
Sample || Gasoline
Com one Fat, Peach
Green, F:
nasted Meat
Honey. Clove
henol, Spice
dine, Medicinal

[al’a)

ocon
Caprolactam Amond, Burrt sugar
246 Eaith, Musty
p-Propylphenol Biter, Wet Hair
Capric acid at, Rancid
24 arth, Musty

dine. WMedainal
Flo

- w er.
Indole Bumt, Mothball
Coumarin Sweet, Green
41 ] 2 6-Dibromo-p-cresal Lodine. Medicinal
42 | 2 6-Dibromaphenal Phenal

<+ [\Param's {Resuits £ GroupParams Ad] < i
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‘" Hint

Data can also be compared based on the scale of the intensity axis. Right-click on
the quantitative chromatogram for data specified on the intensity axis and click [Fix
the Intensity Axis to this Data.] on the right-click menu.

# 120 o

! sty: 9.8 Areax100)
Max Intensity 10 1 gpfreatx100

0.7

Undo Zoom

Redo Zoom

# 120

Initialize Zoom Igax Intensity : 9.8

Base Shift

.5 778 18.00
20M50401_Blank_SPME_MRM__1.qad
) Max Intensity . 73

17.50 13.28

Fragment Table...
Peak Integrate for all IDs

Peak Integrate for ID=120
Calc. Quantitation 25

0.0—=¢ r
17.50 17.75

Manual Peak Integrate

Tigdo  1ses

5 Split Peak i i
20150401 _Blank_SPME_MRAM__1.qod
Manual Identification =
Max Intensity : 738
e T MNoise Range Setting B
Type. Intensity Spectrum Calculations 3
Target 9536
| Ref.lon 6209 5.38 Fix the Intensity Axis to this Data. 0
Ref lon: 3712 3981 = =]
Forion Intensity Range Setting...
Ref lond . = -
Forions Display Setting... 2.2
Copy o
" 0.0—=r T T 2 T =
Preperties... 17.50 17.75 18.00 18.25

vy
‘$" Hint

The information in the compound table can be copied and pasted into Excel. This
makes it easy to predict the substances causing an odor by comparing quantitative

values for the test samples (odor samples) and blanks (normal samples), and by

comparing odor threshold values with the quantitative values of the odor samples.

A B C D E F G H

10 Gormpound Odor Gualty Odar Threshold | Guantitative value(pz/me) Ratial-)

2 (pe/me) Mawrnal Abnorrnal | AbrormalOdor Threstold Abnorrnal/Moreral

3 85 |Maphthalens Tar 10.000 0.052 0084 00 [eR:0]
4 90 |2-Methylizoborneal Earth, Musty 0100 0.017 02 20 1178
5 91 |Methyl salicylate Peppermint 1.000 0.00% 001 00 1.1
6 92 |alpha-Terpineol hint, Anise, Oil 100,000 0.022 0.021 0.0 (.95
7 93 |p-Dibromobenzens Hyene 100.000 0.004 0.004 0.0 1.00
B8 84 |n-Decanal Soap, Tallow, Orange peel 1.000 84759 5.083 6.1 072
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2.9

2.9.1

Checking the Off-Flavor of Detected Components

For systems that include a sniffer, check the odor by actually smelling the odor of
components detected in “2.8 Analyzing Measurement Data’. The elution times of
components that require checking the odor are displayed in advance by the software, which

makes it unnecessary to keep sniffing for odors. Instead, the odor can be checked only near

the specified time.

Compound Display Settings for the Analysis Sub-Window
This section describes settings for displaying elution times on chromatograms during

measurements for components detected in “2.8 Analyzing Measurement Data”.

1) Run the [GCMS Real Time Analysis] program.

2) Open the method file for sample analysis that was used in “2.7 Analyzing Samples”.

3) Click —=

4) Click the [Setting 4] tab.

(Setup Graph) on toolbar.

5) Click [Display only identified compounds].

Display Settings
| Setting1 | Setting2 | Setting3 | Setting4
Display settings of Load from Data File...

\D#| Disp. | Specific Com| Compound Name | Ret.Time Description -
1 ] =] Ethyl acstate 2125 | Pineapple

2 [l [l Diacetyl 2888 | Butter
% [l ™ Pentanal 2.886 | Almond, Pungent, E
4 [ 1 sec-Butyl acetate 3.014 | Sweet, Chemical
5 I [ Methyl methacnate 3.251 | Acrd | 3
5 I [ alpha-Finene 3.524 | Solvent
7 ] 7] Toluene 3.776 | Paint
g [l [l Ethyl-2-methylbutyrate 40 Apple
9 [l [l Dimethyl disutfide 4 407 | Cabbage, Onion, P

10 [l ™ n-Butyl acetate 4512 | Pear

11 7] 7] 2-Hexanone 4617 | Ether

12 ] 7] Hexanal 4659 | Fat, Tallow, Grass

13 I [ beta-Finene 5.247 | Pine, Resin, Tupe

14 [l = Ethylbenzens 5,752 | Gasoline

15] [ ] 5-Hexene-2-one 5.876 | Bther

16 [l ™ Mesityl oxide 5.876 | Sweet, Chemical

17 [l ™ p-Xylene £.951 | Geranium

18 I [ m-¥ylens 6.055 | Plastic

15 I [ 3-Heptanone 6.446 | Bther

20 [l [F o-Fylene 7118 | Geranium

21 [l [l Z-Heptamone 7140 | Soap

21 [ ] Limonene 7.512 | Mirt, Citrus

23 [ 1 Eucalyptal ; Cineal 7711 | Sweet, Mirt

24 I [ Diethyl disuffide 7.810 | Moldy, Suffur

25 I [ 1-Methowmy-2-propyl ac 2140 | Sweet, Ester

26 ] 7] 1-Pentanol 8.658 | Balsamic

20 [l [l Styrene £.735 | Gasoline, Balsamic

78 [l [ F-Methvirrazing 8 BR3 | Poncom S

oKk ][ cancsl | [ ey Help
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6) Specify the data analyzed in “2.8 Analyzing Measurement Data”.

7) For identified compounds with component concentrations higher than one thenth of the

odor threshold value, the corresponding checkboxes in the [Disp.] column are selected.
For concentrations more than ten times the threshold value, the corresponding

checkboxes in the [Specific Comp.] column are selected.

Display Settings @
[ Setting1 | Setting2 | Settinga | Setting? |

Display settings of Load from Data File... ]

"1D#| Disp. | Specific Comp.| Compound Name | Ret Time | Description
1 [ [l Ethyl acetate 2125 | Pineapple
2 [ [l Diacetyl 2. 866 | Butter
3 [ [l Pentanal 2.886 | Almond, Pungent.
4 [ ™ sec-Butyl acetate 3.014 | Sweet, Chemical
5 Wl ] Methyl methacrylate 32581 | Acrid
15 IFl i alpha-Finene 3524 | Solvert
7 ] ] Toluene 1.776 | Pairt
3 ] [ Ethyl-2-methylbutyrate 4092 | Apple
9 [ ™ Dimethyl disulfide 4407 | Cabbage, Onion, P
10 M ] n-Butyl acetate 4512 | Pear
11 [al ] Z-Hexanone 4817 | Bther
12 Il Fi Hexanal 4689 | Fat, Tallow, Grass
13 [ [l beta-Pinene 5.247 | Pine, Resin, Turpe
14 [ ™ Ethylbenzene 52 | Gasoline
15 M ] S-Hexene-Zone Ether
16 [ [l Mesityl oxide 5.876 | Sweet, Chemical
17 [ [l p-¥ylene 5.951 | Geranium
18 [ [l m-¥ylene 6.099 | Plastic
19 [ ™ F-Heptanone 6.445 | Ether
20 M ] o-Hylene 7116 | Geranium
21 [ [l 2-Heptamone 7140 | Soap
22 ] ] Limonena 7.512 | Mint, Citrus
23 Il ] Eucalyptol ; Cineol 7.711 | Sweset, Mint
24] M [ Diethyl disuffide 7.810 | Moldy, Sulfur
25 M ] 1-Methowy-2propyl ac 2140 | Swest, Ester
26 ] ] 1-Pentanal 8.698 | Balsamic
7 [ [l Styrene 3.739 | Gasoline, Balzamic
7R [l = F-Methdrarazing & BR3 | Ponnnm

[ QK J [ Cancel Apply

Confirm that compound names are displayed on the chromatogram at the corresponding

elution times for the specified compounds. Compounds specified as a specified

substance are indicated in red.

1poEnieL 00000 _ _ : 0-C
5 B s = 250
075 i ] 2
=] = Z 5
£ z = § Lo
. = g &5 2
i &
0.504 4 b P & o ] [1s0
= o e E -
£ 5 = e
& E - =
0.254 g & F100
e I
] Fso
0.0¢ T T T T T T —T T T T T
0.0 2 0 7 10.0 12 150 17 200 2z 25.0 27 30.0 3z min

61



2. Usage Procedures

P Hint
[Sort by Description] can be selected for sensory information. To undo sorting, click

[Sort] again in the [Comment] column.

Display Settings @
Setting1 | Setting2 I Setting3 | Settingd
Dizplay settings of [ Load from Data File... ]
IEE| Digp.| Specific Comp. | Compound Name | Ret. ﬁmel Description | Thresholc +

5 M ] Mettyl methacryiate =i " 1 ]
531 [ m Benzaldehyde 73 ¥ Sort by Description
129] [ F Caprolactam 2 Almond, Bumt suga T000.00=
1441 7] = Benzophenone p Almond, Bumt suga 10 CC:|
62] ¥ 5-Methy! furfural 1 Almond, Bumt suga|  1000.00!"

3 0] =] Pentanal Almond, Pungent, 100.00

[ M (& Ethyl-2-methylbutyrate Apple .00l
26| [ [ 1-Pentanol Balsamic 00.000
131 [ (o p-Propylphenal Bitter, Wet Hair D00.00!
138] [ [ Indale Bumt. Mothball 0.00!

2z M (W Diacetyd Butter 0.000
3] M [l Poetoin Butter, Cream 500.00
40 M W Dimethyl trisulfide Cabbage, Fish, Suff 0.100

5 ] [ Dimethy! disulfide Cabbage, Onion, P 100.000
52 [#] ] Camphor Camphor 100.00
74 ] [ 2-Methyl butyric acid Chesse, Sweat 10.000
114] [ [ Caprylic acid Chesse, Sweat 1000.001
143] [T & Cinnamic acid Cinnamon 100.000
102] [ [ gamma-Octalactone Coconut 1.000
128] 7] & 1-Tetradecanol Coconut 1000.00
24 M & 2-Nonanol Cucumber 1000.00
k] M & Geosmin Earth, Beet 00
64 I F 2-Methylisobomenl Earth, Musty 0.100
2] m 7] Bomeal Earth, Musty 1.000
8] m =] 2 4 B-Trichloroanisole Earth, Musty 0.00
[ 7] Dichloroanisole Earth. Musty 0.000 il
110 =1 =] 2 & B-Trirhlarnamiline Farth M sh 0 ol
4 m | 3

8) Save the method file.

T Hint

Display settings are saved in the method file.
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2.9.2 Confirming Off-Flavor
1) Analyze the sample using the method file created in “2.9.17 Compound Display Settings

for the Analysis Sub-Window”.

2) Confirm odors near the time the corresponding compound name is displayed on the
chromatogram during analysis. Information about the next compound to be eluted (name,
retention time, and sensory information) is also available for reference, displayed in the

location indicated below.

Linel-MS Ret. Time: 10,654 / 35.000 min Scan #: 9628 Intensity: 140988 Group: 11

Inten(x1,000,000)
1.00 =

12: Hexanal

0.75+

5} alpha-Pinen,

37, alphs-Methyistyrane
2 4-Heptadienal

100; 2.4-Dichlor
137: gamma-Dodecalactone

0.50+

.

2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 2.5

49: transtrans-7 4-|

$" Hint
The [Display Settings] sub-window can also be kept displayed during analysis. That

allows you to view a list of multiple compounds that will be eluted next.

7" Hint
If multiple compound names displayed on the chromatogram overlap during analysis,

they can be enlarged by dragging.Even if the names are displayed enlarged, they

automatically scroll as the analysis proceeds.
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Caution

3 Caution

3.1

3.2

Changing Analytical Condition and Using an Unspecified

Column

The Smart Environmental Database contains retention index obtained under the
conditions described in “Appendix 1 Analytical Conditions." Be aware that the use of changing
analytical condition and/or an unspecified column will entail different retention index, and

measurement may not be performed normally.

Detector Protective Function

Although the detector voltage is preset, some samples may saturate the detector. If the
detector has become saturated, the [The detector turns off automatically when the signal to it
is saturated.] function is activated, and the filament is turned OFF.

Data cannot be obtained normally when this happens, so be sure to set the detector protective
function to OFF.
Setting Opticns =

File New | Analysis Action | Protection | Auto Copy | Application | PDF Export | Compatible

l {The detector tums off automatically when the signal to it is saturated.?l

OK H Cancel || Help

l// NOTE

Note that there is a risk that turning OFF the detector protection function can
cause a deterioration of the detector. Be sure to fully consider this point before
using this function.
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Appendix 1. Analytical Conditions

1. MS Parameters (Same for All Methods)
lon Source Temp : 200 °C
Interface Temp : 250 °C

2. GC Parameters
1) InertCap 5MS/Sil (30 m x 0.32 mm I.D., df = 0.5 ym) Column

Injection Temp : 250 °C
Column Oven Temp. : 50 °C (5 min) — (10 °C /min) — 250 °C (10 min)
Purge Flow : 3mL /min

If a Sniffer Is Not Used

Injection Mode : Split
Flow Control Mode : Pressure
Pressure :44.5 kPa
Split ratio 5

If a Sniffer Is Used

Injection Mode : Split

Flow Control Mode : Pressure
Pressure : 90.0 kPa
Total Flow :17.2 mL/min
Split ratio -1

Pressure (APC1) : 20 kPa
Pressure (APC2) : 200 kPa

2) InertCap 17MS (30 m x 0.25 mm 1.D., df = 0.25 ym) Column

Injection Temp. : 250 °C
Column Oven Temp. : 50 °C (5 min) — (10 °C /min) — 250 °C (10 min)
Purge Flow : 3mL /min

If a Sniffer Is Not Used

Injection Mode : Split
Flow Control Mode : Pressure
Pressure : 83.5 kPa

Split ratio 5
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If a Sniffer Is Used

Injection Mode : Split

Flow Control Mode : Pressure
Pressure : 160.0 kPa
Total Flow : 16.4 mL/min
Split ratio -1

Pressure (APC1) : 20 kPa
Pressure (APC2) : 200 kPa

3) InertCap Pure-Wax (30 m x 0.25 mmlI.D.. df = 0.25 uym) Column

Injection Temp. : 250 °C
Column Oven Temp. : 50 °C (5 min) — (10 °C /min) — 250 °C (10 min)
Purge Flow : 3mL /min

If a Sniffer Is Not Used

Injection Mode : Split
Flow Control Mode : Pressure
Presure : 83.5 kPa
Split ratio :5

If a Sniffer Is Used

Injection Mode : Split

Flow Control Mode : Pressure
Pressure : 160.0 kPa
Total Flow : 16.4 mL/min
Split ratio -1

Pressure (APC1) : 20 kPa
Pressure (APC2) : 200 kPa

3. AOC-20 Parameters

# of Rinses with Solvent (Pre-run) :3
# of Rinses with Solvent (Post-run) 13
# of Rinses with Sample 1
Plunger Speed (Suction) : High
Viscosity Comp. Time :0.2 sec
Plunger Speed (Injection) : High
Syringe Insertion Speed : High
Injection Mode : O:Normal
Pumping Times 5
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Appendix 1. Analytical Conditions

Inj. Port Dwell Time
Plunger Rinsing Speed
Rinse Injection Volume

4. AOC-5000 Parameters

1) AOC-5000 Plus (Liquid injection)

Air Volume

Pre Clean with Solvent 1
Pre Clean with Solvent 2
Pre Clean with Sample
Filling Volume

Filling Speed

Filling Strokes

Pullup Delay

Injection Speed

Pre Inject Delay

Post Inject Delay

Post Clean with Solvent 1

Post Clean with Solvent 2

AOC-5000 Plus (HS)
Incubation Temperature
Incubation Time
Syringe Temperature
Agitator Speed

Fill Speed

Pullup Delay
Injection Speed

Pre Inject Delay
Post Inject Delay
Flush Time

GC Runtime

: 0.3 sec
: High
16 uL

:60 °C
:1800 s
:80°C

: 250 rpm
: 500 ul/s
: 500 ms

: 500 ul/s
: 500 ms

: 500 ms
:300s

: Specify a time sufficient to include GC program time,

cooling time, and equilibration time, plus an extra margin. If
the analysis time is dominated by the pretreatment unit,
such as an OPTIC-4 unit, then specify a time sufficient to
include pretreatment unit analysis time, cooling time, and

equilibration time, plus an extra margin.
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3) AOC-5000 Plus (SPME)

Pre Incubation Time :300 s
Incubation Temp. : 80 °C
Pre Inc Agitator Speed : 250 rpm
Agitator On Time : 5 sec
Agitator Off Time 2 sec
Needle Penetration : 8 mm
Fiber Penetration in mm ;14 uL
Extraction Time :1800 s
Injection Penetration :40 mm
Desorption Time :120 s
Post FibCondTime :300 s
GC Runtime : Specify a time sufficient to include GC program time,

cooling time, and equilibration time, plus an extra margin. If
the analysis time is dominated by the pretreatment unit,
such as an OPTIC-4 unit, then specify a time sufficient to
include pretreatment unit analysis time, cooling time, and

equilibration time, plus an extra margin.

5. AOC-6000 Parameters
1) Liquid Injection

Analysis Group
Syringe Tool

Pre Wash Cycles

Sample Rinse Cycles
Sample Aspirate Flow Rate
Sample Post Aspirate Delay
Injector

Injection Flow Rate
Post Wash Cycles

Setup Group
Gas Chromatograph

: Select one from the list of syringe tools for injection
connected to the instrument (e.g. LS1, LS2).

:3

1

:1ul/s

128

: Select one from the list of the injectors connected to
the instrument (e.g. Injector1, Injector2).

: 100 uL/min

:3

: Select one from the list of GC units connected to the
instrument (e.g. GC1).
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Cooled Stack 1

Cooled Stack 1 Temperature
Cooled Stack 2

Cooled Stack 2 Temperature
Pre Wash Station

Post Wash Station

Wash Vial Depth

Waste Port Depth

Sample Vial Depth

Bottom Sense Sample Vial
Height From Bottom Sample Vial
Injection Mode

Injection Signal Mode

Injector Penetration Depth

Pre Ahead Option

Advanced Group

Pre Wash Solvent Volume

Pre Wash Solvent Position Step 1
Pre Wash Solvent Position Step 2
Pre Wash Solvent Position Step 3
Pre Wash Solvent Position Step 4
Pre Wash Aspirate Flow Rate
Sample Vial Penetration Speed
Sample Rinse Volume

Filling Strokes Count

Filling Strokes Volume

Filling Strokes Aspirate Flow Rate
Filling Strokes Post Aspirate Delay
Filling Strokes Post Dispense Delay
Delay After Filling Strokes

Air Gap Volume

Injector Penetration Speed

Pre Injection Dwell Time

Post Injection Dwell Time

: (Do not select.)

:20°C

: (Do not select.)

:20°C

: Select one from the list of wash stations connected
to the instrument.

: Select one from the list of wash stations connected
to the instrument.

140 mm

10 mm

:30 mm

: Off

:3 mm

: Normal

: PlungerDown

40 mm

: Disabled

:8uL
1

:0

:0

:0
:5ul/s
: 50 mm/s
:6uL
:5
:6uL
:5ul/s
:02s
:05s
:05s
:0uL

: 100 mm/s
:0s
:03s
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Post Wash Solvent Volume

Post Wash Solvent Position Step 1
Post Wash Solvent Position Step 2
Post Wash Solvent Position Step 3
Post Wash Solvent Position Step 4
Post Wash Aspirate Flow Rate

2) Headspace Injection

Analysis Group
Syringe Tool

Incubation Temperature
Incubation Time
Syringe Temperature
Agitator Speed

Pre Purge Time

Injector

Injection Flow Rate
Post Purge Time

Analysis Time

Setup Group
Gas Chromatograph

Sync Before Incubation End Time
Agitator

Heat Agitator
Wait For Readiness Agitator
Sample Vial Depth

:8uL

:5ul/s

. Select one from the list of syringe tools for HS
connected to the instrument (e.g. HS1, HS2).

:60°C

: 30 min

:80°C

1250 rpm

:5s

: Select one from the list of the injectors connected to
the instrument (e.g. Injector1, Injector2).

: 30 mL/min

:10s

: Specify a time sufficient to include GC program time,
cooling time, and equilibration time, plus an extra
margin. If the analysis time is dominated by the
pretreatment unit, such as an OPTIC-4 unit, then
specify a time sufficient to include pretreatment unit
analysis time, cooling time, and equilibration time,

plus an extra margin.

: Select one from the list of GC units connected to the
instrument (e.g. GC1).

: 0 min

: Select one from the list of trays connected to the
instrument.

: TRUE

: TRUE

15 mm
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Heat Syringe

Wait For Readiness Syringe
Injection Signal Mode
Injector Penetration Depth

Continuous Purge

Advanced Group

Filling Strokes Count

Filling Strokes Volume

Filling Strokes Aspirate Flow Rate
Delay After Filling Strokes
Sample Aspirate Flow Rate
Sample Post Aspirate Delay
Sample Vial Penetration Speed
Injector Penetration Speed

Pre Injection Dwell Time

Post Injection Dwell Time
Agitator On Time

Agitator Off Time

SPME Injection

Analysis Group
Fiber Tool

Conditioning Port
Conditioning Temperature
Pre Conditioning Time
Incubation Temperature
Incubation Time

Agitator Speed

Sample Vial Depth
Sample Extract Time

Injector

Sample Desorb Time
Post Conditioning Time

Analysis Time

: TRUE

: TRUE

: PlungerUp
140 mm

: FALSE

:0

:2mL

: 30 mL/min
:05s

: 30 mL/min
:05s

: 50 mm/s

: 50 mm/s
:05s
:05s

:5s

128

: Select one from the list of syringe tools for SPME
connected to the instrument.

: Select one from the pull-down list.

:270°C

: 0 min

:80°C

:5 min

1250 rpm

122 mm

: 30 min

: Select one from the list of the injectors connected to
the instrument (e.g. Injector1, Injector?2).

:2 min

25 min

: Specify a zero-time that includes the GC program
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Setup Group
Gas Chromatograph

Sync Before Extraction End Time
Agitator

Do Agitation

Heat Agitator

Wait For Readiness Agitator
Internal Standard Station
Internal Standard Position
Injector Penetration Depth

Injection Signal Mode

Advanced Group

Internal Standard Adsorb Time

time, cooling time, and equilibration time, plus an
extra margin. If the analysis time is dominated by the
pretreatment unit, such as an OPTIC-4 unit, then
specify a time sufficient to include pretreatment unit
analysis time, cooling time, and equilibration time,

plus an extra margin.

: Select one from the list of GC units connected to the
instrument (e.g. GC1).

: 0 min

: Select one from the list of trays connected to the
instrument.

: TRUE

: TRUE

: TRUE

:(Do not select.)

1

154 mm

: Before Expose

0 min

Internal Standard Penetration Depth  : 32 mm

Sample Vial Penetration Speed
Injector Penetration Speed
Agitator On Time

Agitator Off Time

6. OPTIC-4 Parameters
1) InertCap 5MS/Sil (30 m x 0.32 mm 1.D., df = 0.5 ym) Column

Equilibration Time
End Time
Initial Temp.

Delay Time

: 20 mm/s
: 100 mm/s
:5s
128

: 5 sec.

: 57 min.
140 °C

: 0 sec
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Ramp Rate1

Hold Temp.

Solvent Cooling Effect
Cooling Valve Mode
Septum Purge Flow

Vent Mode

Vent Time

Carrier Control Mode

Zero LINEX Head Pressure

If a Sniffer Is Not Used

Initial Column Flow™"

Initial Inlet Pressure
Start Inlet Pressure1
End Inlet Pressure1
Initial Split Flow
Split Flow1

If a Sniffer Is Used

Initial Column Flow™"

Initial Inlet Pressure
Start Inlet Pressure1
End Inlet Pressure1
Initial Split Flow
Split Flow1

: 50 °C /sec
: 250 °C
:No

:No

: 3 mL/min

: Fixed Time
: 0 sec

: Pressure
:No

: 1 mL/min
:44.5 kPa
:44.5 kPa
:44.5 kPa
: 11.9 mL/min
: 11.9 mL/min

: 1 mL/min
: 90.0 kPa
: 90.0 kPa
: 90.0 kPa
:12.2 mL/min
:12.2 mL/min

InertCap 17MS (30 m x 0.25 mm 1.D., df = 0.25 ym) Column

Equilibration Time
End Time

Initial Temp.

Delay Time

Ramp Rate1

Hold Temp.

Solvent Cooling Effect
Cooling Valve Mode

Septum Purge Flow

: 5 sec.

: 45 min.
:40°C

: 0 sec

: 50 °C /sec
: 250 °C
:No

:No

: 3 mL/min
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Vent Mode

Vent Time

Carrier Control Mode

Zero LINEX Head Pressure

If a Sniffer Is Not Used

Initial Column Flow™"

Initial Inlet Pressure
Start Inlet Pressure1
End Inlet Pressure1
Initial Split Flow
Split Flow1

If a Sniffer Is Used

Initial Column Flow™"

Initial Inlet Pressure
Start Inlet Pressure1
End Inlet Pressure1
Initial Split Flow
Split Flow1

*1: Initial column flow setting values are specified as a formality for executing method files. They

have no effect on analysis.

: Fixed Time
: 0 sec

: Pressure
:No

: 1 mL/min
: 83.5 kPa
: 83.5 kPa
: 83.5kPa
: 7.2 mL/min
: 7.2 mL/min

: 1 mL/min

: 160.0 kPa

: 160.0 kPa

: 160.0 kPa

: 11.2 mL/min
: 11.2 mL/min

InertCap Pure-Wax (30 m x 0.25 mml.D., df = 0.25 ym) Column

Equilibration Time
End Time

Initial Temp.

Delay Time

Ramp Rate1

Hold Temp.

Solvent Cooling Effect
Cooling Valve Mode
Septum Purge Flow
Vent Mode

Vent Time

Carrier Control Mode

: 5 sec.

: 45 min.
:40°C

: 0 sec

: 50 °C /sec
: 250 °C
:No

:No

: 3 mL/min

: Fixed Time
: 0 sec

: Pressure
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Zero LINEX Head Pressure :No

If a Sniffer Is Not Used

Initial Column Flow™" : 1 mL/min
Initial Inlet Pressure : 83.5 kPa
Start Inlet Pressure1 : 83.5 kPa
End Inlet Pressure1 : 83.5 kPa
Initial Split Flow : 7.2 mL/min
Split Flow1 : 7.2 mL/min

If a Sniffer Is Used

Initial Column Flow™ 1 mL/min
Initial Inlet Pressure : 160.0 kPa
Start Inlet Pressure1 : 160.0 kPa
End Inlet Pressure1 : 160.0 kPa
Initial Split Flow : 11.2 mL/min
Split Flow1 : 11.2 mL/min

*1: Initial column flow setting values are specified as a formality for executing method files. They

have no effect on analysis.
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Appendix 2. List of Customer-Supplied Iltems

The following reagents and columns are required for creating method files using the
GC/MS odor analysis system. The customer must provide the following reagents and columns,

which are not included with the GC/MS odor analysis system.

<Reagent>
Sample for adjusting retention times
- C7 - C30 Saturated Alkanes Cat:49451-U
(1000 pg/mL each component in hexane) SIGMA-ALDRICH

Samples for evaluating instrument performance

- Acetophenone solution Cat: APP-9-004-20X

(2000 pg/mL in methylene chloride) FUJIFILM Wako Pure Chemical
- Naphthalene solution Cat: 40053

(5000 pg/mL in methanol) SIGMA-ALDRICH
- 2,6-Dichlorophenol solution Cat: APP-9-076-M-50X

(5000 pg/mL in methanol) FUJIFILM Wako Pure Chemical
- 2,4,6-Trichloroanisole solution Cat: 47526-U

(100/mL in methanol) SIGMA-ALDRICH

Samples for correcting calibration curves

- Internal Standards / Surrogate Standards Mix EPA524.1, EPA524.2 Cat:

47358-U
(2000 pg/mL 4-Bromofluorobenzene, 1,2-Dichlorobenzene-d4, Fluorobenzene in
methanol) SIGMA-ALDRICH
- Acenaphthene-d10 solution Cat: 48417

(2000 pg/mL component in methylene dichloride) SIGMA-ALDRICH

<Columns>

Low-polarity column

InertCap 5MS/Sil (30 m x 0.32 mm I.D., df = 0.5 ym) P/N: 1010-15244
Mid-polarity column

InertCap 17MS (30 m x 0.25 mm 1.D., df = 0.25 ym) P/N: 1010-2014
High-polarity column

InertCap Pure-Wax (30 m x 0.25 mm 1.D., df = 0.25 ym) P/N: 1010-68142

GL Science Inc.
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For information about consumables used in respective pretreatment units, refer to the

instruction manual for the applicable pretreatment unit.
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Appendix 3. Standard Sample Preparation Method

The following describes how to prepare respective standard samples. The following
equipment, supplies, and organic solvents, are required for preparing standard samples.
<Equipment>

- 10mL volumetric flask (5mL is acceptable)
- Microsyringe
- Storage vials
<Organic Solvents>
- Hexane
- Methanol

Appendix 3.1. Preparing Standard Samples for Adjusting Retention Times
The following standard samples are recommended for use as standard samples for
adjusting retention times.
- C7 - C30 Saturated Alkanes Cat: 49451-U
(1000 pg/mL each component in hexane) Supplier:SIGMA-ALDRICH

Standard sample for adjusting retention time (50 ug/mL of each alkane)
1) Measure 500 pL of C7 to C30 saturated alkanes with a microsyringe and add them to a
10 mL volumetric flask.
2) Add hexane to make 10 mL.

3) Transfer mixture to a storage vial and store refrigerated.

Appendix 3.2. Preparing Standard Samples for Evaluating Instrument Perfomance
The following standard samples are recommended for use as standard samples for

evaluating | nstrument performance.

- Acetophenone solution Cat: APP-9-004-20X

(2000 pg/mL in methylene chloride) FUJIFILM Wako Pure Chemical
- Naphthalene solution Cat: 40053

(5000 pg/mL in methanol) Supplier : SIGMA-ALDRICH
- 2,6-Dichlorophenol solution Cat: APP-9-076-M-50X

(5000 pg/mL in methanol) FUJIFILM Wako Pure Chemical
- 2,4,6-Trichloroanisole solution Cat: 47526-U

(100 pg/mL in methanol) Supplier : SIGMA-ALDRICH




Appendix 3. Standard Sample Preparation Method

Standard samples for evaluating instrument performance

- Acetophenone : 2 yg/mL
- Naphthalene : 5 ug/mL
- 2,6-Dichlorophenol : 5 yg/mL
- 2,4,6-Trichloroanisole : 0.1 ug/mL

1) Add about 5mL of methanol to a 10 mL volumetric flask.

2) Measure 10 pLeach of standard samples with microsyringe and add them to a 10
mLvolumetric flask.

3) Add methanol to make 10mL.

4) Transfer mixture to a storage vial and store refrigerated.

Appendix 3.3. Preparing Standard Samples for Correcting Calibration Curves
The following standard samples are recommended for use as standard samples for
correcting calibration curves.

- Internal Standards / Surrogate Standards Mix EPA524.1, EPA524.2 Cat:
47358-U
(2000 pg/mL 4-Bromofluorobenzene, 1,2-Dichlorobenzene-d4, Fluorobenzene in
methanol)  Supplier : SIGMA-ALDRICH
"' Fluorobenzene is included in the standard sample, but is not a target component.

- Acenaphthene-d10 solution Cat: 48417
(2000 pg/mL component in methylene dichloride) Supplier : SIGMA-ALDRICH

Standard samples for correcting calibration curves
- 4-Bromofluorobenzene :0.1 pg/mL
- 1,2-Dichlorobenzene-d4  : 0.1 pg/mL
- Acenaphthene-d10I :0.1 pg/mL

1) Prepare a standard mixture solution (1000 ug/mL) by measuring 500 uL each of an
internal standard/surrogate standard substance mixture and acenaphthene-d10 using a
microsyringe and adding them to a GC vial.

2) Add about 5 mL of hexane to a 10 mL volumetric flask.

3) Measure 100 pL of the standard mixture sample prepared above with a microsyringe
and add it to the 10 mL volumetric flask.

4) Add hexane to make 10 mL.

5) Transfer mixture to a storage vial.

6) Add about 5 mL of hexane to a 10 mL volumetric flask. Use a volumetric flask that is
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7)

8)
9)

different from the one used in Step 2).

Measure 100 yL of the standard mixture sample prepared in Step 5) with a microsyringe
and add it to the 10 mL volumetric flask.

Add hexane to make 10 mL.

Transfer mixture to a storage vial and store refrigerated.
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Appendix 4. Flow Restrictor Setting for Connecting the
Sniffer
If connecting a sniffer to the GC/MS system, use a flow restrictor with a 4-way valve
installed and a digital flow controller (APC) to maintain a constant split ratio for splitting the flow
of components eluted from the column. The split ratio in the GC/MS odor analysis system has

been optimized. Therefore, install the following flow restrictor.

Connected | Flowrate Split Ratio
[.D.(mm) Length(m) To (MS : Sniffer)
Flow Restrictor 1 _
(MS end) 0.15 1.7 MS Approx. 0.5:1
Flow Restrictor 2 .
(Sniffer unit end) 0.25 2.0 Sniffer
Sample Injection port Flow Restrictor 1 Flow Restrictor 2
\
\ Sniffer ‘
MS vy

 —
Jr T Humidified air

[

—

Make-up gass

Digital flow controller
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Appendix 5. Replacing Columns If a Sniffer Is Used

Systems with a sniffer installed allow columns to be replaced without stopping the
vacuum in the MS unit. The following describes how to replace columns without stopping the
vacuum in the MS unit.

The column replacement procedure differs depending on whether an SPL unit or
OPTIC-4 unit is used as the sample injection unit. Replace the column according to the
procedure in “Appendix 5.1 Replacing Columns When using an SPL Injection Unit’ or the
procedure in “Appendix 5.2 Replacing Coluns When Using an OPTIC-4 Inlet’.

Appendix 5.1. Replacing Columns When using an SPL Injection Unit

1) Prepare the method file and folder to be used after the column is replaced according to

the procedure in “2.1 Preparation”.

2) Click [Detail] in the [GCMS Real Time Analysis] program. The [Monitor Settings]
sub-window is displayed.

Yacuum

Iy A
LWac. HWac

lonization Mode

GC Conzumables

=7

M5 Consumables

i

3) Click the [Consumable] tab.

4) Click the E==v=Ter jcon.

5) When the status indicates “Ready”, click [Replace].

6) Open the column oven door and disconnect the nut at the end of the column from the SPL

unit.

7) Unscrew the set screws, installed at the outlet end of the column, from the branch
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Appendix 5. Replacing Columns When Using an SPL injection Unit

element. Then remove the column.

@ note

The position of the set screws actually installed may be different from shown
above. Therefore, be sure to confirm that the end of the column is connected

before unscrewing the set screws.

@ note

When the set screws are removed from the branch element, carrier gas delivered

from the APC unit will begin leaking out from the branch element. Therefore, once

the set screws are removed, replace the column promptly.

8) Install the new column.

9) After installing the column, click [Complete]. After the system automatically checks for air
leaking into the system and confirms that the leakage is less than the criterion value, the
sample injection unit, column, and interface temperatures return to their previous

temperatures before Easy sTop functioned.

10) In the [GCMS Real Time Analysis] program, register the column information in the

[System Configuration] sub-window.

11) Load a method file that is compatible with the installed column.

12) Click [Download Initial Parameters] on the [Acquisition] menu.
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Appendix 5. Replacing Columns When Using an SPL injection Unit

@ note

The GC unit controls the flowrate of carrier gas based on the column information
specified in configuration settings. If the column specified in configuration settings
is different from the column installed in the GC unit, then GC flowrate cannot be
controlled properly and an error may be displayed. If the column was replaced, be

sure to update the column information in configuration settings promptly.

Appendix 5.2. Replacing Coluns When Using an OPTIC-4 Inlet

1) Prepare the method file and folder to be used after the column is replaced according to
the procedure in “2.1 Preparation”.

2) Click [Detail] in the [GCMS Real Time Analysis] program.
The [Monitor Settings] sub-window is displayed.
Wacuum

a &
LWaz.  HWac

lonization Mode

M5 Consumables

) = F
)

2

3) Set 70 °C at [Interface Temperature], set 40 °C at [Column Temperature], and click

[Apply].
i Monitor Settings X )
t@a Line1 '\6] Additional Heater/Flow | 2 Gonsumable
Manitar Setting
Column
Temperature: 500 ]
MS
Ion Source: 2000 2000 TG
Interface: 2500 ]
Lower Wacuum : 5.5e+000 Pa
Higher Wacuum : 2 Be-003 Pa @
CID Gas : 2000 2000 kPa
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Appendix 5. Replacing Columns When Using an SPL injection Unit

Click [OK] to close the sub-window.

Wait until Interface temperatures reach 70 °C and the column temperature reaches 40 °C

Confirm that the system status indicated in the [OPTIC Status View] sub-window of the
Evolution Workstation is "Standing by."
Connected to OPTIC on 192.168.0.175

Click [Standby Parameters].

© Evouton Workstaton - [GPTIE Stz Ve T

5] File Edit Method Sequence Configuration Window Help

O 2 2 I Ol B E B @

Set 40 °C at [Temperature].

Select the [Inlet Zero Pressure] checkbox and click [OK].

Standby Parameters &J

General ] Advanced ]

Inlet Parameters

’we o [ Inlet Temperature Control
W Inlet Coaling

Gaz Control Parameters
Column Flow Septum Purge Flow Auxiliary Flow
20 mLmin 3 mLs/min 10 mLsmin
Split Flow Split Walve State
50 mLmin Split -

85




Appendix 5. Replacing Columns When Using an SPL injection Unit

10) Press the [COL] button on the GC panel.

11) Press the [PF3] button to switch [Fan] OFF.

0:FILE@
Temnp Honit (%)
femp program total(min)  36.00
Rate(%:) Temp(t) Time(min)
init ——— __40.0 __ 5.0
1st 10.00 _ 250.0 10. 00
ond __ END

Equilibration Time(min}

12) Open the column oven door and disconnect the nut at the end of the column from the
OPTIC-4 unit.

13) Unscrew the set screws, installed at the end of the column, from the branch element.
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@ note

The actual position of the set screws installed at the end of the column may be
different from shown above. Therefore, be sure to confirm that the end of the

column is connected before unscrewing the set screws.

@ note

When the set screws are removed from the branch element, carrier gas delivered

from the APC unit will begin leaking out from the branch element. Therefore, once

the set screws are removed, replace the column promptly.

14) Install the new column.
15) Press the [COL] button on the GC panel.
16) Press the [PF3] button to switch [Fan] ON.

17) In the [GCMS Real Time Analysis] program, register the column information in the

[System Configuration] sub-window.

18) Specify Evolution Workstation configuration settings.

For setting instructions, see “2.3.3 Using an OPTIC-4 Inlet”.
19) Load a method file that is compatible with the installed column.
20) Click [Download Initial Parameters] on the [Acquisition] menu.

@ note

The OPTIC-4 unit controls the flowrate of carrier gas based on the column

information specified in system configuration settings. If the specified column is
different from the column actually installed in the GC unit, then GC flowrate
cannot be controlled properly and an error may be displayed. If the column was

replaced, be sure to update the column information promptly.
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Appendix 6. Changing from an SPL Sample Injection to an
OPTIC-4 Inlet
If both an SPL injection unit and OPTIC-4 inlet are installed in the same GC system, then
sample injection unit can be changed from the SPL unit to the OPTIC-4 unit without stopping
the vacuum in the MS unit. To change from an OPTIC-4 unit to an SPL unit, see “Appendix 7
Changing from an OPTIC-4 Inlet to an SPL Sample Injection Unit’.

1) Prepare the method file and folder compatible with the column used, according to the
procedure in “2.1 Preparation”

2) Click [Detail] in the [GCMS Real Time Analysis] program The [Monitor Settings]
sub-window is displayed.

Yacuum

A A
LWac,  HMWac

lonization Mode

GC Conzumables

27

M5 Conzumables
™ I
3) Set 70 °C at [Injection Port Temperature] and [Interface Temperature], set 40 °C at
[Column Temperature], and click [Apply].

Menitor Settings @
@, Lne1 W) Additional Heater/Flow | 2= Consumable
Monitor Setting
SPL1
Camier Gas: ON
Temperaturs: 250.0 T
Pressure: 160.0 160.0 lPa
Total Flow: 176 176 mL/min
Furge Flow: oN [LoFF )
3.0 3 mLmin
Column
Temperaturs: 50.0 C
MS
lon Source: 200.0 200.0 T
Interface: 250.0 T
Lower Vacuum : 6.5e+000 Fa
Higher Vazuum 1.5e-004 Fa @
CID Gas : lPa
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Appendix 6. Changing an SPL Sample Injection Unit to an OPTIC-4 Inlet

4) Click [OK] to close the sub-window.

5) Wait until the sample injection unit (SPL) and interface temperatures reach 70 °C and the

column temperature reaches 40 °C.

6) Press the [COL] button on the GC panel.

7)

8) Press the [FLOW] button on the GC panel.
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Appendix 6. Changing an SPL Sample Injection Unit to an OPTIC-4 Inlet

9) Press the [PF3] button to switch flowrate control OFF.

olumn flow(%)

inear vel(“%)

Bplit ratio
otal flow(%:)
Bplit mode

ontrol mode

Carrier gas type
Primary press(kPa)

10) Click the [System Configuration] icon on the [Real Time] assistant bar.

11) Select [SPL] at [Analytical Line#1] and remove it from [Modules Used for Analysis].

Systemn Configuration @

Ayvailable Modules Modules Used for Analsis

[SE3 \> Inztrument]

@ GC-2010

= > Instrument

[ —j Injection Units

...... €. 3 Column

[_]Q Detectors

e 3 MS

e AD[DETH)

[_]:(}} Additional Flow
e APCI[APCY)

- APC2APC2)

L APCIAPCI)

e ] Others

ml GC-2010
EH-- 11T Autosampler

-0y, Analtical Lineth
LS AOC-20i

| SPLI

€3 Column

- Q [l

=0y, Analytical Lineft2
g 3 Column
g A0

-y dditional Heater

rﬂ:(}} Additional Flow

i & BPCT

L APCZ

fudiTral. | get || Cancel | [ Pt |[ Heb |

12) Click [Set].

13) When the following sub-window is displayed, click [Yes].

GCME Real Time Analysis 23

[1706] The injection port or the column is not selected, Is this QK7

Y

Yo [ Ne || He
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Appendix 6. Changing an SPL Sample Injection Unit to an OPTIC-4 Inlet

14) Open the column oven door and disconnect the nut at the end of the column from the SPL
unit.

15) Remove the nut and ferrule for the SPL unit from the end of the column.

16) Use the nut and ferrule for the OPTIC-4 unit to connect the column to the OPTIC-4
column mounting tool.
Install the ferrule with the tapered end inside the nut. Hand tighten the nut. If the column

moves easily, use the provided column nut wrench to tighten it until it cannot be moved.

Column Mounting Tool

17) Disconnect the column from the column mounting tool and insert it into the column port on
the OPTIC-4 unit. Tighten the nut securely by hand.

18) Use the provided column nut wrench to tighten the nut one half rotation.

When finished connecting the column, inspect the connections for any gas leaks.

@ note

Be careful not to overtighten the column nut. The column connection on the

injection inlet end is extremely narrow and easily damaged.

19) Close the column oven door.

20) Press the [COL] button on the GC panel.

21) Press the [PF3] button to switch [Fan] ON.
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Appendix 6. Changing an SPL Sample Injection Unit to an OPTIC-4 Inlet

22) Check that the OPTIC-4 is turned ON.

23) Run the Evolution Workstation, and check the status display window.
When communication is established between the computer and OPTIC-4 control unit, the
standby status parameter setting values and current values are displayed in the [OPTIC
Status View] sub-window. The system status display area indicates the connection

method and port number used to connect to the computer.

& Evolution Workstation - [OPTIC Status Vie E x|

5] File Edit Method Sequence Configuration Window Help

O © 2 @I g O g2 1l B @

Parameter | Value | Set.. [Unit "\
Inlet Temperature 40 40 °C
Inlet Pressure 0.0 - kPa
Column Flow 0.3 mL/mir
Split Flow 0.0 mL/mir
Septum Purge Flow 1 mL,-’mi)r

Active Method: None

Time {min:sec)

ilvent ﬁﬂkﬁgﬁwmb’éﬂ%e (

Connected to OPTIC on USB Serial COM53 Standing b |Column: d = 0.25 mm, L =| No errors

24) Specify configuration settings. For setting instructions, see “2.3.3 Using an OPTIC-4
Inlet”.

25) In the Evolution Workstation, display the [Standby Parameters] sub-window.

& Evolution Warkstation - [OPTIC Status View]
T File Edit Method Seguence | Configurabion | Wirdow  Help

D @ E' I:h IF I Standby Parametars ﬂ
Eystam Conliguration
Pararmeter | Wil | Selpc A —
Irict Temperature &3 B
Iriet Fressure 185 - Access Contro
Crlurmin Flow 2.0 M - )
Spit Flow o 10 Sat Calibration Pararmeters (Lodkad)
Septum Purge Flow 3 3 Cave run-tirme data
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Appendix 6. Changing an SPL Sample Injection Unit to an OPTIC-4 Inlet

26) In the [Standby Parameters] sub-window, clear the [Run/Ready Signals Through
Function] checkbox.

Standby Parameters @

General |Advanced |

Tnlet Parameters

Temperature

W - v Inlet Temperature Control

[~ Tnlet Gooling

Main Gas Control Parameters
Calumn Flow Split Flow Septum Puree Flow

H mLmin ] mLAmin [50 mL/min

Split Valve State

Split - [~ Tnlet Zero Pressure

Auxiliary Gas Control Parameters

Auziliary Flow Auziliary Pressure

10.0 mL4min [iXi kPa

Gryotrap Parameters

Te t
‘emperature -
260 G
-
Cther
Timeout

o ms l Fon/Ready Sienals Through Function; l

et

27) Load the method file and click [Download Initial Parameters] on the [Acquisition] menu.

Data Tools Window Hel

i Plot

Sample Login..

Download

Start

Extend...
Stop

[ Download Initial Parameters ]

28) When each parameter value reaches its setting value, the status of both the [GC] and
[MS] units is [Ready], then the switch from the SPL unit to the OPTIC-4 unit is finished.
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Appendix 7. Changing from an OPTIC-4 Inlet to an SPL

Sample Injection Unit
If both an SPL injection unit and OPTIC-4 inlet are installed in the same GC system, then
sample injection unit can be changed from the OPTIC-4 unit to the SPL unit without stopping
the vacuum in the MS unit. To change from an SPL unit to an OPTIC-4 unit, see
Appendix 6 Changing from an SPL Sample Injection Unit to an OPTIC-4 Inlet.

1) Prepare the method file and folder compatible with the column used, according to the
procedure in “2.1 Preparation”

2) Click [Detail] in the [GCMS Real Time Analysis] program.
Wacuum

& &
LWac. HWac.

lonization Mode

M5 Conzumables

Iy e F

L
=L

3) Click the [Line 1] tab.

4) Set 70 °C at [Interface Temperature] and 40 °C at [Column Temperature], and click

[Apply].
| Monitor Settings 28— )
[@c Line1 "Q fAdditional Heater/Flow | 22 Gansumable
Manitar Setting
Colurmn
Temperature: 500 TG
M5
Ion Source: 2000 2000 .
Interface: 2500 ]
Lower Wacuum : 5.Be+000 Pa
Higher Wacuum : 26e-003 Pa @
CID Gas : 2000 2000 kPa
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Appendix 7. Changing from an OPTIC-4 Inlet to an SPL Sample Injection Unit

5)

6)

7)

8)

9)

Wait until the interface temperature reaches 70 °C and the column temperature reaches
40 °C.

Confirm that the system status indicated in the [OPTIC Status View] sub-window of the
Evolution Workstation is "Standing by."
Connected to OPTIC on 192.168.0.

Click [Standby Parameters].

& Evoluton workstaton - (PTIE Sz Ven

5 File Edit Method Seguence Cenfiguration Window Help

O © 2 O F D) @ B B @

Set 40 °C at [Temperature].

Select the [Inlet Zero Pressure] checkbox and click [OK].

- ~
Standby Parameters &J

General ] Advanced |

Ihlet Parameters
’me - v Inlet Temperature Contral
v Inlet Cooling
Gias Gontrol Parameters
Column Flow Septum Purge Flow Buxiliary Flow
20 mLAmin 3 mL/min mn mL#min
Split Flow Split Valve State
50 mL/min Split -

10) Click [OK] to close the sub-window.
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Appendix 7. Changing from an OPTIC-4 Inlet to an SPL Sample Injection Unit

11) Press the [COL] button on the GC panel.

= = 5

=

28 .6,
2w e

e
— e
e

12) Press the [PF3] button to switch [Fan] OFF.

13)

14)

15)

16)

17)

18)

19)

it 40.0
1st 10.00 _ 250.8

gnd __END

Equilibration Time(min}

Open the column oven door and disconnect the nut at the end of the column from the
OPTIC-4 unit.

Remove the nut and ferrule for the OPTIC-4 unit from the end of the column.

Attach the ferrule and nut for the SPL unit to the end of the column.

Connect the nut from the end of the column to the end of the SPL unit.

Press the [FLOW] button on the GC panel.

Press the [PF3] button to switch flowrate control ON.

Press the [COL] button on the GC panel.
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Appendix 7. Changing from an OPTIC-4 Inlet to an SPL Sample Injection Unit

20) Press the [PF3] button to switch [Fan] ON.

21) Specify configuration settings in the [GCMS Real Time Analysis] program. Select [SPL1]

and add it to [Modules Used for Analysis]. An example of configuration settings is shown

below.

If a Sniffer Is Not Used

System Configuration

Available Modules

Inztrument

1o Ge-2mo

1 Autozampler

---j Injection Units
€. 9 Column

Q Detectors
e | Others

Modules Used for Analysiz

Froperties...

B \> Inztrument
[ G200

g M5

------ e Additional Heater

pudtTral. | [ get

| (o [ B | [ i ]

If a Sniffer Is Used

Systern Configuration

Ayvailable Modules

> Instrurnent
@ GC-2010
-1 Autosampler
[ —1 Injection Urits
-3 Column
[_jg Detectors
b 3 MS
e ADIDETH1)
[—]:(}} Additional Flow
fe & APCUAPCT)
- APCZIBPCZ)
L APCIBPCI)

e ] Others

Modules Used for Analysiz

(= \> Instrument
@ GLC-2010
-1, Analtical Linet1
A L C20
-=J sPL
€. 3 Calumn
Q S
=-[(y, Analytical Linett2
€. 3 Calumn
g AD
e Additional Heater
EI‘(}} Additional Flow
e BPCT
fee o BPC2

sudtTrail.. | [ Set

] [ Cancel ] [ Brintt ][ Help
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Appendix 7. Changing from an OPTIC-4 Inlet to an SPL Sample Injection Unit

22) In the Evolution Workstation, open the [Standby Parameters] sub-window.

& Evolution Warkstation - [OPTIC Skatus View]
B File Edit Method Sequence [Configurabion | Window Help

0O e e O

Stanchy Parameters

System Conliguralion
Pararmeter | Waiue | Selpc Extornal Commuricabion
Irict Termparatura &3 B
Irlet Pressure 1385 - Access Contro
;::F_L:M ;E ;:: Sat Calibration Pararmeters (Locked)
Septum Purgs Flow 3 3 Cave run-tirme data

1 |

23) In the [Standby Parameters] sub-window, select the [Run/Ready Signals Through
Function] checkbox.

Standby Parameters [E3m]
General ‘ Advanced |

Tnlet Parameters

Temperature

500 " C

[v Inlet Temperature Gontral
[™ Inlet Gooling

Main Gas Control Parameters
Golumn Flovw Split Flow Septum Puree Flow

2.0 mL/min an mL min a0 mL/min

Split Valve State
Split - ™ Inlet Zero Pressure

Auxiliary Gaz Contral Parameters

Auxiliary Flow Buxiliary Pressure

10.0 mL/min i) kPa

Cryotrap Parameters

Temperature

-
5.0 T GC -

Other

Timeout

W : W ms I ¥ Fun/Peady Sienals Through Function l

O Fpia)l

24) Click [OK] to close the sub-window.

25) Load the method file and click [Download Initial Parameters] on the [Acquisition] menu.

Data Tools Window Hel

{ Plot

Sample Login...

Download

Start

Extend...
Stop

Download Initial Parameters

26) When each parameter value reaches its setting value, the status of both the [GC] and
[MS] units is [Ready], then the switch from the OPTIC-4 unit to the SPL unit is finished.
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Appendix 8. Analysis Using Monolithic Adsorbent by the
OPTIC-4 Unit

Monolithic material sorptive extraction (MMSE) is a pretreatment method that traps and
concentrates target components on a disc or rod-shaped monolithic silica adsorbent
(MonoTrap), from which the components are removed by solvent extraction or thermal
desorption. The trapping material can be either exposed to gases in the sample headspace
area or immersed in liquid samples, which makes it easy to collect and concentrate samples.
Trapped samples can be measured in the GC/MS unit by injecting a solution of solvent
extracted components or by thermal desorption using an OPTIC-4 unit. To use solvent
extraction for analysis, follow the procedure in “2.7 Analyzing Samples”. To use thermal

desorption with the OPTIC-4 unit, follow the procedure below.

@ note

An OPTIC-4 unit is required for analysis by thermal desorption

1) Prepare the MonoTrap material with trapped sample and insert it in a glass tube.

Hif-

@ note

If immersion and shaking was used for MonoTrap sampling, large amounts of the
measurement sample may be clinging to the MonoTrap material. Therefore, rinse
it off with ultra pure water before inserting it in the glass tube.

2) Confirm that the system status indicated in the [OPTIC Status View] sub-window of the
Evolution Workstation is "Standing by."
3) Click [Standby Parameters].

© Evolution Workstation - [OPTIC Status View:

#] File Edit Method Seguence Configuration Window Help

O B 2 B Ol B & B @
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Appendix 8. Analysis Using Monolithic Adsorbent by the OPTIC-4

4) Set40 °C at [Temperature].

5) Select the [Inlet Zero Pressure] checkbox and click [OK].

- ~
Standby Parameters [iE-J

General ] Advanced |

Ihlet Parameters
’we - v Inlet Temperature Control
v Inlet Cooling
Gias Gontrol Parameters
Column Flow Septum Purge Flow Auxiliary Flow
20 mLAmin 3 mL/min 10 mL/min
Split Flow Split Valve State
50 mL/min Split -

6) Confirm that the inlet pressure is zero.

7 File Edit Method Sequence Configuration Windov

O B 2 I I i
Parameter | Value ‘ Setpoint | Unit
Inlet Temperature 40 40 °C
Inlet Pressure - kPa
Column Flow 0.3 0.0 miL/min
Split Flow 0.1 0.0 miL/min
Septum Purge Flow 0 0 mL/min

7) Loosen the large nut that fastens the head unit to the inlet port and remove the head unit.

8) Lift up on the liner contained inside, which is fitted with an O-ring.

9) Install the O-ring on the glass tube prepared in Step 1) and insert them into the inlet port.

10) Install the head unit and fasten it by hand-tightening the nut.
11) Enter the original parameter settings in [Standby Parameters] and click [OK].

12) Specify configuration settings in the [GCMS Real Time Analysis] program. Remove the
autosampler from configuration settings. An example of configuration settings is shown

below.
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Appendix 8.

Analysis Using Monolithic Adsorbent by the OPTIC-4

If a Sniffer is Not Used

System Configuration

Awailable Modules

B > Itstrurnent]

@ GC-2010

T

[ Autozampler
(e —j Injection Unitg
-3 Calumn
[]-----Q Detectors
D"":C’:‘} Additional Flow
_I Qthers

Modules Uzed for Analysiz

1o Go-2010
0, Analytical Linett1

| MS
A~ Additional Heater

S2) Additional Flow

AuditTrail...

’ Set ]l Cancel l[ Frint ” Help ]

If a Sniffer is Used

System Configuration

fivailable Modules

= > Inztrument]
....... || GE-2mo

mumuy

-1 Autozampler

-

Modules Used for Analypsis

=-[Cy, Analptical Linet
€. 3 Column

g 5

=-[0), Analytical Linett2
g 3 Coluran

Q AD

------ Ayt Bdditional Heater
9:{}} Additional Flow

- APCI

- APC2

AuditTrail..

| Zet || cancel | [ Pt || Hep |

13) When the following sub-window is displayed, click [Yes].

GCME Real Time Analysis

l -.."

[1706] The injection port or the column is not selected, Is this QOK?

23

[T
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Appendix 8. Analysis Using Monolithic Adsorbent by the OPTIC-4

14) Open the method file saved in step 11) of "2.6 Creating Method Files for Analyzing

Samples" in the [Acquisition] sub-window.

15) Open the [Batch Table] window and click (New)

16) In the [File New] sub-window, select the template "Off-Flavor_Sample_Sniff" if using a
sniffer or "Off-Flavor_Sample_MS" if not using a sniffer.

Select Template @

@ Mew Batch Table
BT OFf-Flawar_Sample_M

i Off-Flavor_Sample_Sniff

Ok | | Cancel | Help

17) Specify [Sample Name] and [Sample ID] values. Enter "1" in the [Vial#] column. Also
specify the method files created in "2.6 Creating Method Files for Analyzing Samples."
To include automatically calculated component concentration values in quantitative

results, specify [Sample Amt.] and [Dil. Factor] values.

Sample Type | Analysis Typ
1-1 1 Sample_a oo 2 100 0:Unknawn ITAT 5232015 _1.qam

1-2 1 Sample_a a0 1 1 0:Unknown 5292015 1.qgm

18) Delete rows two onward by highlighting and right-clicking on the rows and clicking

[Delete Row] in the right-click menu.

19) Execute realtime batch analysis

20) Execute the OPTIC-4 method according to the procedure described in " steps 7) to 20) in
"2.4.1 Measuring Standard Samples."
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Appendix 8. Analysis Using Monolithic Adsorbent by the OPTIC-4

21) Confirm that the OPTIC-4 unit waits for sample injection.

|¢ [ [ |

IDP'TIC is waiting for Run In signal Column: d = 0.25 mm,

22) Click [Run] on the [Sequence] menu to start analysis.

¥ File Edit Method | Sequence | Configurat

= Execute
O B &
Standby
Method Run
D:¥ATAS¥Evolution Workst End run

103




Appendix9 Procedures for registering additional compounds

Appendix 9. Procedures for registering additional compounds

The procedures for registering additional compounds in the database are as follows.

/\ CAUTION

If you make an error in the additional registration procedures, the information
registered as default in the database may become corrupted. When registering
additional compounds, it is recommended that before starting the registration

process, you save a copy of the file under a different name.

/\ CAUTION

With regards to calibration curve information for the compounds additionally
registered, analyze a dilution series of a standard sample using the liquid injection
method. Then create a calibration curve from the results, and register it in the
database.

1)

2)

3)

Implement everything up to autotuning, in accordance with the procedures in 2.1
Preparation to 2.3 Specifying Pretreatment Units.

Create a quantitative method file for Scan mode, in accordance with the procedures in
section 3.3 of the GCMS Operation Guide, Method Development.

Use a template method file to measure the standard mixture solution of the additionally
registered compounds, and use a method file for adjusting retention times to measure
the standard n-alkane mixture solution.

Register the compound information in the database.

If you are registering information for Scan mode and SIM mode, refer to the procedures
in section 3.4 of the GCMS Operation Guide, Method Development.

If you are registering information for MRM mode, refer to the procedures in sections 3.5
and 3.6 of the GCMS Operation Guide, Method Development.

Name and save the database registered, and then close it.
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Procedures for registering additional compounds

/\ CAUTION

When registering information in the database, the following message will be

displayed if the same compound has already been registered. If you overwrite the
registered information, the default information registered in the database may
become corrupted. Accordingly, click [No], and skip the compound information
displayed in the message, without registering it.

-
Overwrite compound information

)

Propionic acid has already been registered. Overwrite compound
information?

Yes to All

Mo Cancel

step

5) Click

2).

i1, and open the database saved at step 3).

6) For all the compounds including the additionally registered compounds and the internal

standard substances, configure [Target] in the corresponding [Type] column cells.

Serial# Type | Acg. Mode |ISTD Group Le"e(':s?m Method No. Compound Name (E) Ret. Index 1
- - - - - - ~ | (InertCap 5MS/{ ~
142 Target MRM 1 2 4.6-Tribromophenol 1662
143 Target MRM 1 1-Tetradecanol 1679
144 Target MRM 1 gamma-Dodecalactone 1686
145 Target MRM 1 Dibenzyl disulfide 2105
146 Target MRM 1 p-Bromofluorobenzene 928
147 Target MRM 1 1,2-Dichlorobenzene-d4 1034
148 Target MRM 1 Acenaphthene-d10 1500
149 Target MRM 1 additionally registered compound A 1030
150 Target MRM 1 additionally registered compound B 1505

7) Configure [SIM] or [MRM] in the [Acq. Mode] area.

8) Click [Advanced] and clear the [Use Semi-Quantitative Calibration Curve] checkbox.

Advanced Settings

=%

-

9) Click [OK] to close the sub-window.
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Appendix 9. Procedures for registering additional compounds

10) Click [Create Method File].

Create Msthod File Instrument Type Tasers x| Lang.
P:
Ret. Index for AART Ret. index 1 = |
n-alkane data file a\Desktopl2016111720160802_Alkane_1.qgd J
Template Method File C\GCMSsolution\SmartDat abase\Off-flavorine J
Divide Method into I Advanced
im port

11) Select [ON] in the [Scan Mode] area, and click [OK].

MS Table Parameter ==
MRM,SIM Parameter
Loop Time (MRM, SIM) m sec
Required Processing Time : R.T+ 0.30 min
Scan Mode @loN oFf Total Loop Time 040 sec

Scan Parameter

Event Time of Scan: 0.10 gec
Scan Range : Start m/z — End miz [ 42 - [ 500

Aquisition Time: StartR.T. — End R.T. 2 - 35 min

feret

12) The [Progress Bar] sub-window is displayed and a method file is automatically created.
13) Name and save the method file.
14) Name and save the database file, and then close the file.

15) Run the analysis program.

&

16) On the [Real Time] assistant bar, click
17) Open the method file saved at step 13).
18) Click [Quantitative Parameters] on the [Method] menu.

*Q GCMS Real Time Analysis (Admin) - [Acquisition - 20161028_1.qgm, Untitled, Unti
di. File Edit View [Method | Instrument Acquisition Data Tools Window Help

D E" n @ E ¥ | Instrument Parameters

x| =l |Data Ex| Qualitative Parameters...
Prajectil Quantitative Parameters... l
l . Datza View Paramelers. ..
T QA/QC Parameters...
e I71NE
=9 Create Method automatically by Smart MRM/SIM...
[Fri_! Creation of Automatic MRM or SIM Table [COAST]...

19) Click the [Compound Table] tab.
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Procedures for registering additional compounds

20) Select the rows corresponding to compounds other than the additionally registered

compounds and the internal standard substances, and click [Clear].

Quantitative Parameters

Delete Row

Table Style...

de

Peak Integration | Identification | Quantitative | Compound Table | Compound Table Search

(el

[ ok ][ Cancad |[ Hep |

21) On the [Quantitative] tab, configure the param

Quantitative Parameters

eters in the blue box below.

Peak Integration | Identification | Quattative | Compound Table | Compound Table Search
I Ut -
| intemal Standard ~|
[Fomat of Concentration
Calculated by: @ Area Height @ Decimal Significant
Calibration Curve 5
#of Calib. Levels: 5 =
Curve Fit Type: ‘Ouadmﬁc - | Grouping
Zgro: ‘ Mot Forced '| o0
Weighted Regression: [ None -
[ ok ][ ceca |[ Hep
22) Click the [Compound Table] tab.
Quantitative Parameters (=3
Peak Integration | ldentfication | Quantiative | Compound Table | Compound Table Search
ID#H| Name: Ret_Time | Ret_ Index Description =
additionally registered compound A 10.000 1030
additionally registered compound B 17.849 1505
pbromeflucrobenzens 7.700 528
1.2-dichlorobenzene 10252 1034
5 acenaphthene-d10 17.849 1500
E\Param's A GroupParam's 7 d [} *
ok | [ cance |[ Hep
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23) In concentration columns (1) to (5) for the additionally registered compounds, configure

the values shown below.

Quantitative Parameters @
Peak Integration | Identfication | Quartitative | Compound Table | Compound Table Search
ID#|_ Conc_1 %,2 Conc_3 Conc_ 4 Conc 5 | ISTD G| &
1 10 100 1000 10000 1
1 10 100 1000 10000 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
[« [ ]\ Param's £ GroupParam's / (] Lo ¢+
[ ok [ cancel |[ Hep |

24) Configure the [ISTD Group] column for the additionally registered compounds and the

internal standard substances. For the internal standard substances, set
p-bromofluorobenzene to "1," 1,2-dichlorobenzene to "2," and acenaphthene-d10 to "3."
Match the ISTD group for the additionally registered components to the ISTD group for

the internal standard substance with a retention time in the same vicinity.

Quantitative Parameters ===
\Peak Integration | Identification | Quantitative | Compound Table | Compound Table Search
ID#| Conc.1 Conc 2 Conc 3 Conc 4 Conc 5 [ISTD -
1 10 100 1000 10000 2]
1 10 100 1000 10000 3|
1 1 1 1 1 1
1 1 1 1 1 2]
1 1 1 1 1 3|
IE'\Param's A GroupParam's 7 ] m e
[ ok ][ concel J[ Heb

25) Right-click, and select [Table Style].

Quantitative Parameters @
Peak Integration | Identfication | Quanttative | Compaund Table | Compound Table Search

1 fonc1 | Conc? | Cone3 | Conc4 | Conc5 |ISTDG 2

1 Cut 100 1000 10000 2

2 Co 100 1000 10000 3

3 _ i i i i

4 Paste 1 1 1 2

5 Clear 1 1 1 3
Insert Row 3
Delete Row

Table Style...

Im\Pamm‘s ,{ GroupParam’s 7 “ - m

ok | [ Ccancel |[ hep
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26) Add [Type] to the items displayed. Then click [OK] and close the sub-window.

Column Order | Fort
Hide ftems Display ltems
- Name
'EE'I'IH—] Ret. Time
Proc. From Ret. Index
Proc.To ¥ |Description
Program - [ Threshold
Ref.Mode 1 m/z
Slope Ref.lons
Width << Delete 5TD Spec
Drift Event
Ealc.b}r éln'rt

urve onc.
Zero ISTD Group
Weight I
AL . SDmem A
[ ok [ Cancad |

27) Configure the cells in the [Type] column corresponding to the internal standard

substances to [ISTD].

Quantitative Parameters @

Peak Integration [ @ | Compound Table | Compound Table Search

D#| Conc_2 Conc_3 Conc 4 Conc 5 |ISTD Q| Type
10 100 1000 10000 | Tanget
10 100 1000 10000 Target

1 1 1 ISTD

1 1 1 1 4[15sTD

1 1 1 1 ISTD

enfafooral—

E\Param‘s A GroupParant's / 1 . b

[ ok ][ Cawe |[ Heb

28) Click [OK] to close the sub-window.

29) Save the method file.

30) Prepare a dilution series for the standard sample for the additionally registered
compounds. Ensure that the internal standard substances have been prepared with the

concentrations noted below.

4-Bromofluorobenzene :0.1 pg/mL
1,2-Dichlorobenzene-d4 :0.1 yg/mL
Acenaphthene-d10 :0.1 pg/mL

Note that the following are recommended as the standard samples for the internal

standard substances.
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31)

32)

33)

34)

35)

36)

37)
38)

Internal Standard/Surrogate Standard Mixture Mix EPA524.1, EPA524.2 Cat:
47358-U

(2000 pg/mL 4-Bromofluorobenzene, 1,2-Dichlorobenzene-d4, Fluorobenzene in
methanol) Supplier: Sigma-Aldrich

“1: Fluorobenzene is included in the standard sample, but is not a target component.

Acenaphthene-d10 solution Cat: 48417
(2000 pg/mL component in methylene dichloride) Supplier: Sigma-Aldrich

Place the standard samples prepared at step 30) into the autosampler.
e
On the [Real Time] assistant bar, click the icon to display the [Batch Table]

window.

Click D (New) on the toolbar.

In the [File New] sub-window, select "Off-Flavor_Sample_Sniff" if using a sniffer or
"Off-Flavor_Sample_MS" if not using a sniffer.
Create the batch table. Specify the method file created at step 29) in the [Method File]

column, and set the injection quantity to 1 uL.

Vial# | Sample Name | Sample ID | Sample Amt. | Dil. Factor Sample Type Analysis Type Method File Data File Levelit Inj. Volume
1 ) T ppb 1 Standard{1} T Gt st.ogm

2 2 [s1D 1 0ppb 1 Standard T Gr st.ogm
3 3 [51D 100ppb 1 Standard T GrT st.ogm
4 4 [sTD 1 pem 1 Standard T ar st.ogm
5 5 |5TD 10ppm 1 1 Standard T ar est.agm 5 1

1
1
1
1

ENEITS B

1
1
1
1

o |||

If you are using the AOC-5000 Plus, enter the tray name in the [Tray] column. If you are
using the AOC-6000, enter the rack name in the [Tray] column.

Delete any rows unnecessary for measurements by highlighting and right-clicking on the
rows and clicking [Delete Row] on the right-click menu.

Name and save the batch file.

Execute the realtime batch analysis.

39) In accordance with the procedures in section 5.3.1 of the GCMS Operation Guide, Basic

Operation Guide, confirm and revise the calibration curve, and then save the method

file.

40) Open the database file saved at step 14).
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41) Click [Import].

Create Method File

P

Instrument Type

TQ SEFIEEj Lang.

Ret. Index for AART
n-alkane data file
Template Method File

Divide Method into

Ret Index 1 ~|

2\Desklopi2016 111720160802 _Alkane_1.qgd .

CAGCMSsolution\SmarDat abase\Off-flavoriing -

1~ Advanced

42) Select the method file saved at step 39).

43) A message related to overwriting compound information will be displayed. Click [No] for

the internal standard substances, and click [Yes] for the additionally registered

compounds.

44) The calibration curve information will now be imported.

45) In the [ISTD Group# for Adjustment] column for the additionally registered compounds,

configure the ISTD group set at step 24).

Create Method File

Instrument Type

TaSeries ~|  Lang.

Ret Index for AART
n-alkane data file

Template Method File

Ret ndex 1 ~|

a\Desktop\20161117120160802_Akane_1.q0d .

C\GCMSsolution\SmartDat abase\Off-flaverine ..

Divide Method into 1] Advanced
mport . . .
Calibration Curve Settings
Levell Cor ISTD Am it fe ISTD Area fi ISTD Gi fc

Serial# Type | Acq. Mode |ISTD Group e"e(ls) "% Method No Compound Name (E) Curve Fit Type ount for eator roup# for

142 Target MRM 1 2.4 B8-Tribromophenol Quadratic 3

143 Target MRM 1 |i-Tetradecanl Quadratic 3

144 Target MRM 1 |gamma-Dodecalacione Quadratic 3

145 Target MRM 1 Dibenzyl disulfide Quadratic 3

146 Target MRM 1 p-Bromofluorobenzene Quadratic 100 1

147 Target MRM 1 1,2-Dichlorobenzene-d4 Quadratic 100 2

148 Target MRM 1 |Acenaphthene-d10 Quadratic 100

149 Target MRM 1 |additionally registered compound A _|Quadratic 2 I

150 Target MRM 1 additionally registered compound B |Quadratic 3 ||

46) Click [Advanced] and select the [Use Semi-Quantitative Calibration Curve] checkbox.

Advanced Settings

=

i ¥ Use Semi-Quantitative Calibration Curve |

[ Adjust Calibration Curve

L

Cancel |

47) Click [OK] to close the sub-window.
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48) Ensure that the cells in the [Type] column corresponding to the internal standard

substances are blank.

Type | Acq. Mode |ISTD Group Le"e(‘;?"c Method No. Compound Name (E)
Target MRM 1 2.4 8-Tribromophenol
Target MRM 1 1-Tetradecanol
Target MRM 1 gamma-Dodecalactone
Target MRM 1 Dibenzyl disulfide
MRM 1 p-Bromofluorobenzene
MRM 1 1,2-Dichlorobenzene-d4
MRM 1 Acenaphthene-d10
Target MRM 1 additionally registered compound A
Target MRM 1 additionally registered compound B

49) Overwrite the Smart Database file and close the file.
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Appendix 10. Software Installation

Install Software in accordance with the following procedures. Explanation in this section

is given for a Windows 7 based computer.

@ note

To install the database, GCMSsolution Ver.4.31 needs to be installed in advance.

1) Insert the database installation disk into the DVD-ROM drive. The installer starts up

automatically. Click [Next].

15 Off-flaver Analyzer - InstallShield Wizard (===l

Welcome to the InstallShield Wizard for
Off-flavor Analyzer

The InstallShield{R) Wizard will install Off-flavor Analyzer on
your computer, To continue, dlick Next.

WARNING: This program is protected by copyright law and
internationsl treaties,

< Back | MNext > ' Cancel

@ note

If it does not, click the Windows Start menu. Enter "E:\setup.exe,” and press the [Enter]

key. (Where E: is DVD-ROM drive)

S See more results
|I ‘ Erhsetup.exe| X |I | Logoff | |

@ note

The dialog box "Do you want to allow the following program to make changes to this
computer?" may be displayed. In this case, click the [Yes] to proceed.

_ 13



Appendix 10.  Software Installation

2) Select the type of GC/MS system used.
Select [QP series] if GCMS-QP2010 Ultra or GCMS-QP2020systems are used.
Select [TQ series] if GCMS-TQ8030 or GCMS-TQ8040 systems are used.
Click [Next].

ﬁ Off-flaver Analyzer - InstallShield Wizard

System Selection

Select the system to be used.

@) TQ series

() QP series

[ < Back ][ Mext = ] [ Cancel

3) Select whether or not a sniffer is used. Click [Next].

‘_@ Off-flavar Analyzer - InstallShield Wizard

System Selection

Will a sniffer be used? If a sniffer is used, select "ves".

InstallShield

< Back. o Mext= [ Cancel
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4) Click [Install] in the [Ready to Install the Program] sub-window. Every files are installed in

the designated locations.

1) Off-flavor Analyzer - InstallShield Wizard

Ready to Install the Program
The wizard is ready to begin installation,

Click Install to begin the installation.

If you want to review or change any of your installation settings, dlick Back. Click Cancel to
exit the wizard.

InstallShield

[ < Back [ Install “ [ Cancel

Nomally, every files are installed in the
“C:¥GCMSsolution¥Data¥Smart Database¥Off-flavor” folder

5) When installation completes, the [InstallShield Wizard Completed] sub-window opens.

Click [Finish] to complete the installation.

1) Off-flaver Analyzer - InstallShield Wizard
InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Off-fiavor
| Analyzer, Click Finish to exit the wizard.

[T] Show the Windows Installer log

T )
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