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Smart Performance That Boosts Routine Analytical Work

GCMS-TQ8040 NX

Smart Performance—Enabling highly sensitive simultaneous analysis of multiple components
Smart Productivity—Achieving superior productivity through dedication to efficiency

Smart Operation—Supporting easy creation of methods and data analysis

The fusion of these three Smart features makes this universal triple quadrupole GC-MS

applicable in any field, where it is sure to deliver the utmost in performance.
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Smart Performance

Equipped with an ion source that features high sensitivity and long-term stability, and a high-efficiency collision cell, the system can
provide sensitive, stable analyses over a long period of time. Also, since it incorporates the Nexis™ GC-2030, high-precision control
over flowrate and temperature is assured, enabling the acquisition of highly reliable data.

® Highly Sensitive and Stable lon Source

The effect of the filament’s electric potential on the ion source is
reduced by placing more distance between the filament and ion
source box. In addition, a shield blocks out radiant heat generated
from the filament to ensure the ion source box temperature
remains uniform. Since this prevents any active spots within the
ion source, it provides higher sensitivity for analysis.

(Patent: US7939810)

’/l\‘ = —— Shield Temperature
[
. ] Low High
- : Filament
— e — : Electric field
- ] — : Heat rays

m=—— Shield

@ High-Performance Quadrupole Mass Filter

The high-accuracy mass filter with pre-rods and patented
electric field control technology achieves high-accuracy
mass separation performance.
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@ New Flow Controller Achieves Exceptional Split filter
Reproducibility

A new flow controller (AFC) with a CPU uses various control methods to control carrier gas flow to a constant
flow speed, flowrate, or pressure. It can also accurately trace the analytical conditions already being used.
The split line filter can be replaced without any tools. Internal contamination can be confirmed visually,
ensuring filters are replaced at the proper time.

Valve

Flow Controller
(AFC-2030)

@ One Touch Inlet Maintenance

The injection port can be opened or closed without tools
by simply sliding the ClickTek™ lever. Replace the insert,
slide the lever and feel the click for a leak-free install
every time.

ClickTek Nut

@ Advanced GC Oven

The improved temperature control function enables more precise temperature
control of the GC oven, which improves the precision of retention time
reproducibility.

In addition, three oven cooling rate levels can be specified to minimize
damage to column liquid phases and maximize the service life.

Area value Retention time
Do 00
Acenaphthylene 0.969 0.005
Fluorene 0.918 0.007
Phenanthrene 1.075 0.006
Anthracene 1141 0.007
Pyrene 1.263 0.004
Benz[a]anthracene 1.405 0.005
Chrysene 1.283 0.005
Benzo[b]fluoranthene  1.940 0.003
) Benzo[k]fluoranthene 1.268 0.003
T j j Benzo[a]pyrene 0.781 0.005
17.45 17.50 17.55 Indenol1,2,3-cd]pyrene 0.744 0.004
Mass Chromatogram of Benzo[alpyrene Dibenz[a,h]anthracene 0.836 0.004
(Overlaid Plotting of Measurements Repeated Eight Times) Benzolghilperylene  0.767 0.004

Repeatability with Polycyclic
Aromatic Hydrocarbons (PAHs)
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Technology That Makes Possible the Simultaneous
Analysis of Several Hundred Components

® OFF-AXIS lon Optics

Lower detection limits are achieved by collision cell and
OFF-AXIS lon Optics, a patent technology, which is capable of
bending the axis of Q3 pre-rod. Meta-stable and neutral ions
are removed without sacrificing sensitivity.

® High-Efficiency Collision Cell UFsweeper™

Shimadzu's proprietary UFsweeper technology achieves high-speed MRM analysis
at speeds up to 800 transitions per second. It sweeps residual ions from the
collision cell to provide high-efficiency CID and fast ion transport. Rapid ion
removal minimizes cross-talk and enables trace analysis.

| Pre-rods prevent quadrupole contamination
i even with samples containing many matrices.

UFsweeper

@ Automatic Method Creation M) Smart MRM

Smart MRM™ is a function that sets the optimal measurement time for each component, and automatically creates a method. Since only the
data during the elution times of the targeted components is acquired, even when simultaneously analyzing several hundred components,
detection occurs without any loss in sensitivity, even with trace concentrations.

(x100,000) (x100,000)
121.00>106.00 121.00>106.00
246.00>121.00 246.00>121.00

~)

| | | | I I I I
20.00 20.25 20.50 20.75 20.00 20.25 20.50 20.75

Method for the Simultaneous Analysis of 20 Components Method for the Simultaneous Analysis of 400 Components
Dwell Time: 32 msec Dwell Time: 2.7 msec

Analysis of Pharmaceutical in Blood Plasma (Nefiracetam)



Simultaneous Analysis of 439 Pesticides

(x1,000,000)

7.0
6.0
5.0
4.0
3.0
2.0 4 ‘
. I I
] | | ‘ [ ‘ ‘ ‘ \
103 \ } ‘ ‘
] H xl T RURIR Y
7 d! ullf s “ "lw m A P T A I P A bl 0
5.0 10.0 12,5 15.0 17.5 20.0 225
MRM Chromatogram
(x1,000) (x10,000) (x1,000) (x100)
8.09278.00>109.00 3.04765.10>108.10 57314.00245.00 264.00>176.00
7.04 278.00>125.00 25 165.10>93.00 314.00>56.00 7.5 264.00>232.00
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® High-Sensitivity Analysis by Single GC-MS Mode
Due to a highly sensitive ion source and highly sensitive detector with 100,00 100,00
overdrive lenses, the GCMS-TQ8040 NX is able to select and detect generated
ions efficiently. That achieves high sensitivity not only for MRM measurements
in the GC-MS/MS mode, but also for scan and SIM measurements in the
GC/MS mode. In addition, pre-rods help prevent quadrupole contamination,
so that stable sensitivity and mass spectra can be obtained even when samples
containing many matrices are analyzed.
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%RSD = 1.76 %

5 pg/mL Thiobencarb
Left: GCMS-QP2020 NX, Right: GCMS-TQ8040 NX
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Scan Analysis Results for Fenitrothion

Mass Spectrum from NIST Library
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Smart Productivity

The GC/MS is now a standard system for analysts, and a system can be used for a wide variety of applications. The active time
management feature appropriately manages times when the system requires maintenance, or when system changes are being made,
or the waiting time for a user when multiple users are waiting to use the system. This ensures more efficient use of the system and

greater uptime.

@ Active-Time Management™ That Accurately Determines Operation Time

Time Management during Instrument Startup/Shutdown

The mass spectrometer has to be operated in a vacuum condition, the startup and stopping of the system takes time depending on the
condition. Determining this can be a challenge. Since the amount of time that the system takes when starting up or stopping is displayed in

real time, it is easy to accurately determine when maintenance of the ion source or analysis is possible. Moreover, tasks that until now needed

to be performed by the user, such as leak checks upon system startup and auto tuning, are now performed automatically.

Vacuum Control ? * |
Autn Startup Auta S hutdown Remaining Time: 25 min lon Souce: Turing Date: 2018/05/02 18:26:54 Check Result: Pass
ODGas  |OFF ~
o~ Acquistion Mode | @3 5ean v| O1Resotion Thioush  Q3Resohtion High
Ready g ‘
| PeakProfie | Spectum MS  GC
Inten, 611915 Inten, 294,916 Inten, 73,334 T o
Cancel E Ratic 10000 Ratio 4820 Fatia 1257
FWHM 060 FwHM 051 FwHM 053 Lens2 EIFRY
After Starting up Y acuum ’_ e iy
ens 4
Wacuum Leak Check Pass [Measured ratio of 28/18: 0.20] - Lensd @IV
Q1 Prerod ELRY
Stabilization Waiting Waiting for stabilizing the instrument... [Setting time: 50 mir) D Gas - kP2
_ Detecior 100 kY
‘ (B Advanced.. |
15 Temp. 2m ¢
Lowacuum  7.3e+000 Pa
HighVacuum 616004 Pa
Auto Startup and Shutdown .
miz 69 miz 713 miz 502
Filament "
Factor 1257 Factor %53 Factor 9376

Auto Tuning Check Result

Time Management during Injection Port Maintenance

The Easy sTop function, used to safely maintain the sample injection port without releasing the vacuum, displays the remaining time (cooling-
down time) when the septum or the insert can be replaced in real time. Maintenance time can be minimized by understanding the accurate
remaining time

Furthermore, by using a ClickTek nut on the top of the sample injection port, the port can be opened or closed without tools, by simply using
fingers to twist a lever. That enables faster and easier insert replacement than ever before.

Easy sTop

e

¢ IMJ Port Temp.

Pleass wail uniil temperatures of inection ports cool donn,

Remaining time about 22 min

T

Easy sTop Function

Replace

ClickTek Nut




Time Management for Continuous Analysis

By displaying the time required for continuous analysis in real time, the time when the current continuous analysis will finish can be accurately
confirmed. This increases the instrument operating time (active time) by reducing standby time required during continuous analysis or while
switching between different users. In addition, because this function makes it easier to schedule the timing for analysis preparations, such as
sample preparation and pretreatment, based on the finish time of the previous analysis, it enables analytical processes to be performed more
efficiently, which can help improve work-life balance.

Sample Mame
=01 ple0
Samplel02 E262018_EI Sample

Report File

Level® |Ini. Volu] ISTD A | Report Out

1
2 _Jged 1 1 ]
3 Sample03 6262018 EI Sample003_3ged 1 1 {Levell [] Print
4 Samplell4 B262018_El Sample00d_4.ged 1 1 (Levell [] Print
b Samplelh 6262018 El Sample005_bged 1 1 {Levell [] Print
i Samplel06 G362018_El Sample006_6ged 1 1 (Levell [] Print
T Sample0? 6262018 El Sample007_7ged 1 1 {Levell [] Print Y]
>
; GC [Run® ]
Max Intensity: 5,694,874
|| M5 [Fun
Batch Time Remaining
Flow —————
ER
Press  TotalF.
lﬁgssfﬁnalysis]
Temperature
v SPL1 Oven I/F
g lonSre
1355 1350 13495 14100 14725 1450 min

Time display for continuous analysis can be used only in liquid injection using AOC-20i.

@ Simple Column Replacement Using the Twin Line MS System

By connecting the outlet ends of two different columns to the MS at the same, different application data can be acquired without shutting
OFF the MS vacuum.
CID gas control is a method parameter, allowing acquisition of GG-MS and GC-MS/MS data in the same batch.

Twin Line MS System 141.00595.00 141.00595.00
141.00579.00 141.00579.00

il | J

525 550 575  6.00 575 600 625 650
Column 1 (SH-Rxi™-5Sil MS) Column 2 (SH-Rtx™-200MS)

MRM Analysis of Methamidophos (10 pg/uL)
in Extract of Ginger Using QUEChERS

GCMS-TQ8040 NX
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Smart Operation

Creating an MRM analysis method requires determining the optimum transitions, collision energies, and other complicated parameters. In
GCMSsolution™ software, Smart MRM, the method creation function, creates optimized analytical methods by using the transitions data in the
“Smart Database” file. When you want to perform MRM measurements of components not contained in the database, the optimal transitions
can be automatically searched for using the MRM Optimization Tool.

MRM Optimization Tool

@ Optimize MRM Transitions Automatically

Determining and optimizing MRM transitions for new compounds can require significant development time. The “MRM Optimization Tool”
automates the process by collecting product ion scan data and finding the optimum collision energy for each transition.

Once established, the transitions are registered to one of the Shimadzu “Smart Database” files, and the MRM or Scan/MRM methods are
created using Smart MRM.
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Smart Database™

@ Method Management Achieved by Database File

The Shimadzu “Smart Database” is a database file for creating the method files using “Smart MRM" function. In addition to compound

information and transitions, retention index can be registered in the database file. Method creation can be proceeded without calculating the
retention time by analyzing the standard samples when using the Automatic Adjustment Retention Time (AART) function. In addition to MRM

information, Scan and SIM ion information, mass spectra and calibration curve information from the internal standard method can also be
registered in the database file. This allows users to create their own database easily.

CE 2z
1 Target MRM 1 Aldicarb deg. 881 0-00-0 W 115.1>68.0 8 100.00
2 Target MRM 1 DCIP 1058 108-60-1 L 121.1>45.0 4 100.00
3 Target MRM 1 Aldoxycarb deg. 1135 0-00-0 i 80.0=65.0 & 100.00
4 Target MRM 1 Chiofentezine deg. 1182 0-00-0 E 137.0=102.0 14 100.00
5 Target MRM 1 Hymexazol 1196 10004 -44 -1 E 99.0=71.0 8 100.00
6 Target MRM 1 Methamidophos 1236 10265-92-6 T 141.0=95.0 a8 100.00
7 Target MRM 1 Dichlorvos 1253 62-73-7 T 109.0-79.0 8 100.00
8 Target MRM 1 Nereistoxin 1283 0-00-0 i 149.1>71.1 8 100.00
9 Target MRM 1 Allidochlor 1296 9= =0 iy 132.1>56.0 a8 100.00
10 Target MRM 1 Dichlobenil 1358 1194-65-6 L 170.9>136.0 14 100.00
1 Target MRM 1 EPTC 1364 759-94-4 ] 189.1>128.1 4 100.00
12 Target MRM 1 Biphenyl 1394 92-52-4 i % 154.1>128.1 22 100.00
13 Target MRM 1 Propamocarb 1398 24579-73-5 E 188.2>72.0 4 100.00




Smart MRM

ms..
@ Automatic Method Creation :'[;] Smart MRM

The Smart MRM technology automatically creates methods with measurement times optimized for each component based on the Smart
database. The Automatic Adjustment of Retention Time (AART) function incorporated in the system estimates retention times with high
accuracy. When creating methods for simultaneous multicomponent analysis, the complicated process of configuring measurement parameters
made it difficult to prepare appropriate methods. By using the Smart MRM function, however, it is possible to automatically create methods in
which data are acquired with high sensitivity only during the elution time of the target components. In addition to MRM methods, SIM
methods can be created.

MS Table Parameter x
Ver3.33
Create Method File. Instrument Type Ta Soris =] Lang. ~ MRM,SIM
Parameter Loop Time (MRM, SIM) 0.30 sec
Feehimte o 2 Required Processing Time : RT+ 030 min
J
Divide Method into i Advancod Scan Mode CON  ® OFF

MRM Transition

~Scan

Type-| mz |-| CE-|'R Event Time of Scan: 010 sec
1| Tage | wew T | aeg 1 omo | T | meweso | 8 |1
P I T T oor o e o e | T | a0 4 [ e R0 ST ey [ ®- [ =
3| arger | it T [Roycan s Y e et vwo | T w50 | o |1
4| Torget | VR T [Choletezine dog i i i3 o-00-0 | T | oo | W [T ) —=
5 Target MRM 1 |Hymexazol 1196 1202 1199 10004 -44 -1 T 99.0-71.0 8 hl Aquisition Time: StartR-T. — End R.T. 2e 28 min
6 Target MRM 1 1236 1238 1234 10265 -92-6 T 141.0>06.0 8 il
T Torger | ww T [chones £ o5 T @77 [ T | wone | s i
& Torger | T Neresioin 3 27 75 o000 | [ wenrii o [
o ot | T [Adocror 0 00 70 w0 | 7 | w5 |1
10 Target MRM 1 | Dichlobenil 1358 1361 1350 1194-65-6 T 170.9>136.0 14 Kl oK Gancel

Parameter Setting

@ Automatic Adjustment of
Compound Retention Time (AART)
[ compumsrameey et T | R e (Automatic Adjustment of Retention Time)

- = 202 - Isodrin ( 3.3 ms)
Pirimiphos ethy! 23286 203 : Cyprodinil (3.3 ms)
Isopropalin 23415 204 - Isofenphos-methyl (3.5 ms) c17 c18 c19
Isodiin 23436 205: MGK 2642 (3.3 ms) Originally registered
Cyprodinil 23.458 206 : (E)-Chlorfenvinphos ( 3.3 ms) ] R *
™ 23500 207 - Dimethametryn (2.7 ms) method information
MGK 2642 53.6565 208 : Metazachlor (2.7 ms)
FE i ——— 23620 209 : Pendimethalin (2.7 ms) It
D ¥ 2716 S AFEHEHGEAIE (et ) 1700 1735 1800 Retention index
23737 211 : Anirazine ( 2.5 ms)
S 212 Penconazole (2.7 ms) c17 ci18 c19
Ethychlozale 23:&01 213 Heptamrlnrexurepnxlﬂe (2.7 ms) C ustomer' S - |dentification
214 - oxy-Chlordane ( 2.7 ms) . * window
23504 215 : Chlozolinate (2.7 ms) instrument i
Heptachlor-exo-epoxide 23,887 216+ @) Pyrfencx (27 ms) i
oxy-Chiordane 23.930 217 - Thiabendazole (2.7 ms) -
C 23952 218 - Allethrin-1,2 (2.7 ms) 1700 1735 1800 on i
(Z)-Pyrifenox 28952 219 : Phosfolan (2.5 ms) Retention index
i 23973 220 : Tolylfluanid ( 2.7 ms) 1 i
Allethrin-1,2 23.995 221 : Heptachlor-endo-epoxide ( 2.7 ms) 20 ?1 2_2 Retention time
Phosfolan 24.016 222 - Bromfenvinfos-methyl ( 2.7 ms) 21.1 min 21 -_5 min )
(Calculated RT) (Originally registered RT) * Analyte
Automatic Estimation Dwell Time Optimization < Automatic adjustment
of Retention Times ) ) ) )
The AART function adjusts the retention times of target components
based on linear retention indices (LRI) and the retention times of
n-alkanes. The AART function easily adjusts acquisition and
processing method parameters simultaneously.
Compound Acq. Event Ch1 Chil Ch2 Ch2 Ch3 Ch3
Name Mode Time(sec) mfz CE miz CE mfz CE
T4-14 | MGK 264-2 TRM (L} T64.10508.00 | 1200 TIT.10°6200 |60 T64.10°67.00 | 6.00
§4-16_|(E)-Ghlorfenvinphos MRM 0018 30300506700 | 1600 | 26700>15900 | 1800 | 96700530800 | 19.00
=16 | Di yn MRM 0018 712105 122.10 | 1200 | 212.10>0400 | 2200 | 212.10>71.00 | 1600 |
T 4-17 | Metazachior MRM 0018 200.105182.10 | 1800 | 138.10>117.10| 2600 | 31110>182.10 | 2000
[45-1 | Diphenamid MRM [IIE} T67.105152.10 | 2000 | 230.105167.10 | 800 | 259.10572.00 | 16.00
T5-2_| Fosthiazate-2 MRM 1074 19500710300 |_10.00 1950006000 | 2200 | 19500573900 | 600
[46-8 [ Pirimiphos sthyl MRM 0014 304.10>169.10 | 1200 | 318.10>166.10| 1200 | 818.10>182.10 | 1200 |
¥5-4 | Tsopropalin MRM LY 20.10>236.10 | 800 | 280.10>133.10| 1800 | 280.10>165.10 | 16.00
. . -5 | Kodrin MRM 0074 19290>157.00 | 20.00 9290512300 | 2600 262.90> 19290 | 281
Automatic Creation ¥5-6_| Gyprodinil @ 0074 20410520810 | 1600 | 224.105197.10| 2200 | 324.10>181.10 | 14.00
i [46-7 [E methyl MR 0010 109.005121.00 | 1400 | 241.105121.10 | 2200 | 005000 | 000 |
of Analysis Methods ¥65-8_| MGK 264-2 MRM 0014 164.10588.00 | 12.00 1111056200 | 600 T64.10567.00 | 6.00
| 45-3 | (E)-Chlorfenwinphos MRM 0074 005267 1600 | 267.00>15900 | 18] i I 121
§5-10_| Dimethametryn MRM 0014 21210519210 |_1200 212.10>0400 | 2200 2121057100 |_18.00

GCMS-TQ8040 NX
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Multianalyte Data Analysis with More Efficiency Using LabSolutions Insight™

LabSolutions Insight quantitative analysis support software includes functionality for enhancing the throughput of multianalyte data
analysis, making it especially helpful for routine analysis. Quantitative results for a series of data sets can be displayed at the same
time for data analysis. Chromatograms for each set of sample data can be displayed side-by-side for each compound, making it easy
to confirm peak detection and quantitative results. Color-coded flagging functionality makes it easy to quickly see peaks from any of
multiple analytes that exceed criteria values. That drastically decreases the number of peaks that need to be checked and improves the
efficiency of quantitative analysis processes.

® More Efficient Multianalyte Data Analysis

Users can select the optimal method for displaying data based on their workflow. For example, data analysis windows can be displayed for
each target compound or each set of measurement data, or quantitation or area values can be displayed as a list. If necessary, quantitative
analysis can be repeated with peaks directly corrected, which provides intuitive operability.

® Visualization of Quantitative and Accuracy Control Results

Quantitative and accuracy control results can be presented more clearly by using the flagging function to color-code result values that exceed
specified criteria values or by only displaying flagged results. Five levels of criteria values can be indicated for quantitative results, making it
easy to confirm the corresponding criteria value range for the detected compounds. Flagging immediately reflects results from any corrections
made to manual peak integration or calibration curves.
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@ Easy Control of Quantitation and Reference lons

Analysts can update retention times and reference ion ratios quickly and easily from a single standard or a group of standards. It is
also easy to reassign quantitation ions as needed for method development purposes or because of unexpected matrix interferences.

Q161.00>90.00 (+) 7.78e4
71 Propanil
6.0e4 Matrix Peaks
4.0e4
2.0e4
]
0.0e0

13.00 13.25 13.50

-+ --

Q161.00>99.00 (+) 7.34e4

— Quantitation ion
— Qualification ion

Propanil

6.0e4
4.0e4

2.0e4
]

0.0e0

13.00 13.25 13.50

Analysis of Pesticides in Ginger

@ Status Review Function

This function can be used to specify the status of all compounds and samples for their management. By specifying a status, the
progress of data analysis work can be accurately recorded and reported.

# Flags | Data Filename -Sample Type = # Name Status :

v v v v ¥ Rerun

2 Conc-3_001 0 Pending Standard 1 MPA-gluc ¥ Pending H .

8 Conc-3_002 OAccept ! standard 2 |d3-MPA-... ' 7N

] Conc-3_003 @ Review Standard 3 Pending . - .

10 [ ™ |unknown-1 @Rerun — unknown M 4 faamea § 3 Pending Accept
@ Network Support Laboratory

Data acquired from multiple systems can be reviewed
or confirmed using client computers connected via a
LAN or other network. If multiple systems are used,
data obtained from each system can be reviewed from
any client computer. Even in the case of multiple
analysts using the same system, the ability to separate
analytical work from measurement work improves
efficiency.

GC/MS analysis LC/MS analysis

Operator

=

Operator

Office

-

ai

File Server

Client PC

Analysis administrator

. . Client PC Client PC
Data confirmation Operator Operator

Client PC

Operator

File management on a file server is recommended for systems with more than five users.

GCMS-TQ8040 NX
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@ GC-MS/MS Databases Allow Users to Start Analysis Immediately

Offering both quantitative and screening applications, these databases contain pre-optimized MRM transitions and collision energies
required for GC-MS/MS analysis, allowing users to start an analysis immediately just by using the AART function to automatically
modify the retention times.

Smart Database Series Supporting Accurate Quantitative Determinations
in MRM Analysis

The series contains optimized analysis conditions, so users can start an analysis immediately without investigating the conditions. This database
is for accurate quantitative determinations using standard samples.

Smart Pesticides Database™

It covers the pesticides (530 compounds) subject to

GC-MS analysis and used inside and outside
Japan. The database also contains information on

compounds that can be used as internal standards.

Therefore, it also supports analysis with the
internal standard method.

Smart Metabolites Database™

The database contains 525 compounds including
metabolites contained in blood, urine, cells and
other biological samples. It also contains
information on the stable isotopes of 22 major

Smart Environmental Database™

The database contains information on 527
compounds including polychlorinated biphenyl,
brominated flame retardants, dioxins, polycyclic
aromatic hydrocarbons, and organochlorine
pesticides, as well as their stable isotope labeled
compounds.

Smart Forensic Database™

The database is registered with 486 forensic
toxicological substances often involved in
poisonings, such as drugs of abuse, psychotropic
drugs, pharmaceuticals, and pesticides.

metabolites, which can be used as internal
standards.

Quick-DB™ Series Enables Quick Screening Without Using Standards

Preregistered with calibration curve information from the internal standard methods, this database allows users to calculate quantitative values without analyzing
standard samples. It can be used for screening when quick confirmation of quantitative results is required.

Quick-DB GC/MS Residual Pesticides Database

The database contains information on calibration curves created using pesticide surrogates as
the internal standards, thus enabling the simultaneous screening of 491 residual pesticides
without using standard samples. The registered calibration curves have been created by grouping
target pesticides based on similar behavioral and physical properties, and allocating pesticide
surrogates with similar physical properties to each group as internal standard substances. This
allows highly accurate quantitative values to be calculated.

Allocation of Pesticide Surrogates
Based on Physical Properties of Target Pesticides

Sensitivity Variation Adjustments Using Pesticide Surrogates
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Quick-DB Forensic Toxicology Database

This database contains information on sample preparation, data acquisition, and analysis of 68 compounds
often involved in poisonings. Due to the simple QUEChERS method used for the sample preparation, even
first-time users can pretreat samples easily. The performance control function, which automatically assesses the
system status, quickly determines problematic areas. As a result, users can analyze toxicological substances
while consistently maintaining the highest status level.

Using a Calibration Curve for a Pretreated Sample

to Correct for Recovery Rates H a_x

By using the calibration curve information from a pretreated sample, accurate Quick-DB Forensic

quantitative values can be obtained. The calibration curve information is used to " i trol ter criteri ¢ satisfied

correct differences in recovery rates for each target compound or correct for ; _h spect ,'C control parame e'r criteria are not satisfied,
| ] the optimal steps for restoring the system status are

effects caused by adsorption, which occurs when creating calibration curves
using standards.
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Off-Flavor Analyzer

This analysis system contains information on the major odor-causing substances identified
from previous problems and associated sensory information, thus enabling the reliable T
identification of odor-causing substances. It allows users to calculate quantitative values easily Primary odor GC/MS analytical  Sensory
without using standard samples, and to identify odor-causing substances through comparison components  conditions  information
with registered odor thresholds. The system also supports the use of a sniffer, enabling the
efficient confirmation of odors using the predicted retention time display function.

In addition, support is provided for a total system, including pretreatment units such as HS,
SPME, and thermal desorption units using MonoTrap™.

Comparison of Concentration to Odor Threshold Values
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Since some odor components have a low odor threshold, low concentration levels

Odor-causing SUbS_ta”CGS can be ideptified through comparisons of need to be detected to identify the causative substances. High-sensitivity MRM/SIM
gdor lthres‘holds with the concentrations of off-flavor components analysis by GC-MS(/MS) can reliably detect even trace components near the odor
identified in a chromatogram. threshold (a few pg/g).

Threshold

Description

195.0 > 167.0
210.0> 195.0
10121005 167.0

|24 6-Tribromophenol | 2241.933]  pa/mg 100.000 |Lodoform

Under Threshold Value

2,4,6-Tribromophenol ol \ AN : : ‘/\\\ ‘
17.50 17.75 18.00 18.25 17.50 17.75 18.00 18.25
Concentration/Threshold=0dor threshold value Concentration/Threshold=Odor threshold value Mass Chromatograms of 2,4,6-Trichloroanisole
2.543/10.000=0.254 2241.933/100.000=22.419 (estimated concentration of 18.166 pg/g) in Food with an Odd Odor

(Left: Scan analysis, Right: MRM analysis)
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Qualitative Analysis Using GC-MS/MS

GC-MS/MS allows users to freely select ions cleaved by electron ionization (El), and then cleave precursor ions via collision induced dissociation
(CID), thus enabling the detailed analysis of partial structures. A product ion scan can be used to easily discriminate structural isomers and
regioisomers, which are hard to identify with an El mass spectrum obtained via GC/MS. This mode is optimal for predicting partial structures.

Example of Structural Isomers
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High-Speed Scan Control Technology
@ Advanced Scanning Speed Protocol (ASSP™)
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ULTRA FAST MASS SPECTROMETRY

Equipped with a function to automatically optimize the rod bias voltage during high-speed data acquisition, the
system can collect data stably through scans as well as product ion scans at 20,000 u/sec (patent: US6610979).
With the GCMS-TQ8040 NX, ten or more product ion scans can be configured for a single measurement, and
three or more user-specified analysis modes (Scan, MRM, product ion scan) can be combined.

Compound Start Time | End Time Acq. Event Start
Name (min) (min) Mo Time(sec)
Newly Patented Technology (ASSP) i) 730 43 |G Scan 0050
=2 230 43.00 MRM 0050
1-3 Amine m/z44 230 43.00 Product Ion Scan 0.00!
Diazinon -4 fimine m/258 230 4300 Product Ion Scan 00085
. =5 | Amine m/z72 230 4300 [ Product Ton Scan 0008
Propyzamide =6 | Amine m/z86 230 4300 | Product Ion Scan 0008
-7 Amine m/298 230 4300 duct Ion Scan 0010
= Amine m/2100 230 43.00 Product Jon Scan 0010
-4 Amine m/z2112 380 4300 Product Ton Scan 010
1=10 | Amine m/z114 230 4300 Product Jon Scan 0010
Black: 1,111 u/sec =11 Amine m/z126 280 4300 | Product Ion Scan 0010
Red: 5,000 u/sec 1-12 | Amine m/z|2_g 2.? 43.% Product Jon Scan ﬂ.ﬂ}_g
. 1=13 | Amine m/z 14! 230 430 Product Ion Scan 00
Blue: 10,000 u/sec =14 | Amine m/2142 BXT] T300 | Product Ion Scan 00T




Inert Flow Path Achieves High-Sensitivity
GC/MS Flow Path

Minimizing adsorption and other losses in the flow path from sample injection to the detector is important for stable, high-sensitivity
measurements using GC/MS. The flow lines in the GCMS-QP series and the TQ series consist of high-quality, highly reliable
consumable parts, so even trace concentrations of components can be detected with high sensitivity and favorable repeatability.

Glass liner

100 % satisfaction.

The glass liner recommended for GC/MS
analysis uses a proprietary inactivation
technology to dramatically suppress
active sites. After packing into the
insert, the wool is subjected to a
complete inactivation treatment. This
product is controlled throughout from
production to final inspection to provide
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lon source

Designed with a shield that blocks radiant heat
generated by the filament, and an ion source
treated with an oxide coating, active spots inside
the ion source are not prone to occur, which
enables high-sensitivity analysis with long-term
stability.

Micro-syringe

./ Autosampler syringes feature
7 improved durability, clarity, and
g accuracy, achieving reliable injection

/ accuracy.

GC septum

Our lineup now includes low bleed
m L/ septa, which maintain optimal seal
! performance even when the
— injection cycles are increased, and
can be used even at high
temperatures. This reduces
sensitivity variations due to leaks.

Ferrules and gold gasket

The high-quality Vespel ferrule is
easily attached and designed to

' resist leaking. The gold gasket is
inactive, and adsorption does not
occur.

Capillary columns
o For the SH-Rxi series, a high-quality fused silica like
3 s no other is used as the raw material. Our proprietary
. 5:\ surface inactivation technology and optimal process
£ T to mask silanol groups result in a low-bleed column
\ - with very impressive inactivation performance, even

with respect to polar compounds comparable to
acidic and basic substances.
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Configure Optimal Analysis Systems to

Meet Your Needs

For GC-MS/MS analysis, different system configurations may be required depending on the application and sample-introduction needs. The
GCMS-TQ8040 NX offers a wide variety of system configurations and sample-introduction devices to enable an expanded range of applications.

® Smart EI/Cl lon Source Easily Switches Between El and Cl Methods

The Smart EI/Cl ion source has been developed in order to acquire Cl data without switching the ion source, and without losing the sensitivity of

El, which is most commonly used.

Even when it is difficult to perform identification with the El mode using the mass spectral library, molecular weight information can be obtained
from Cl data, thus helping in the estimation of unknown compounds.
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Confirmation of Mass Spectra Smart EI/Cl ion source Confirmation of Molecular Weight Information
® SMCI Unit

SMCI (Solvent Mediated Chemical lonization) is a soft ionization method for GCMS. The
headspace reagent gas from the sample bottle is introduced into the GCMS ionization
unit to be ionized, which then causes chemical ionization (Cl) of the target molecule via
protonation.* Previous Cl methods have required the use of flammable reagent gas
cylinders, but SMCI can be carried out with a general organic solvent such as methanol or
acetonitrile, together with nitrogen or argon gas. This results in greater safety and lower

running costs.

——

SMCI unit+GCMS-TQ8040 NX

SMCI can obtain the same results as previously-existing Cl methods, but is less
dependent on the compound. For example, it has been difficult to verify the molecular
weight of phthalate esters using El or previously-existing Cl method, whereas SMCI

can identify the quasi-molecular ions.

@ DI-2010 Direct Inlet System

Direct sample injection (DI) is a method in which a sample is injected directly into
the ion source without passing through the gas chromatograph (GC). This is an
effective method for measuring the mass spectra of synthetic compounds, and can
be used easily with a typical GCG-MS configuration. By using this in combination
with Smart EI/Cl ion source, El and Cl mass spectra can easily be collected.

%

100

Components that are thermally degradable
or difficult to vaporize are not suited to GC
analysis. However, their mass spectra can be
obtained easily using the DI probe.
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@ AOC-6000 Plus
Multifunctional Autosampler System

The AOC-6000 Plus supports three sample injection methods: liquid
sample injection, headspace (HS) injection, and solid phase micro
extraction (SPME) injection, so samples in a variety of forms can be
analyzed. It allows the sample injection method to be switched
automatically, enabling different sample injection methods to be
combined in a continuous operation.

With the automatic syringe exchange and vial mixing function,
standard samples can be prepared automatically with a variety of
dilution levels, and everything from the creation of calibration curves
to the quantitative determination of unknown samples can be fully
automated.

@ HS-20 Headspace Analysis System

The HS-20 headspace sampler provides strong backup for the
analysis of volatile components at every stage from research to
quality control departments. The high-sensitivity electronic cooling
trap enables quantitative and qualitative determination of trace
components that cannot be detected with a conventional headspace
sampler.

The HS-20 transfer line is built into the GC unit, which makes it easy
to combine the HS-20 with the AOC-20 liquid sample injector, as
well as to switch between these units.

@ OPTIC-4 Multimode Sample Inlet System

The OPTIC-4 multimode sample inlet is a GC injection port that
enables a variety of sample injection modes for GC-MS, including
large-quantity injection, inlet derivatization, thermal desorption, and
DMI (difficult matrix introduction).

Combining this with an autosampler enables automatic replacement
of inserts, improving productivity in multisample analyses.

® TD-30 Thermal Desorption System

Thermal desorption systems heat samples in a sample tube and then
concentrate the thermally desorbed gases before injection into a
GC-MS. They are commonly used to measure volatile organic
compounds (VOCs) in the atmosphere or measure trace components
that are generated from plastic or other samples.

The TD-30R can accommodate 120 samples for excellent processing
capacity and offers outstanding expandability, such as functionality
for retrapping components or for automatically adding an internal
standard substance.
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GCMS-TQ, UFMS, Nexis, ClickTek, UFsweeper, Smart MRM, Active Time Management, GCMSsolution, Smart Database, LabSolutions Insight, Smart Pesticides Database, Smart Environmental Database,
Smart Metabolites Database, Smart Forensic Database, Quick-DB, ASSP and AOC are trademarks of Shimadzu Corporation.

MonoTrap is a trademark of GL Sciences Inc.

Rxi and Rtx are registered trademarks of Restek Corporation.
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