Shimadzu GCMS User’s Booklet

1) Double-click the LSA Chemistry Recharge icon:

Type in your uniguename, your PI's uniquename, and your short-code account number
and click Ok:

/%, LSA Chemistry Recharge [
Help
General Information

Instrumentation Name | TOF

Computer Name TOF-PC
U-M Affiliation @ Intemal () Bdemal
Unigname jwindak

Account Information

Pl Unigname steventi
Shortcode 199950
http:/Asa.umich edu/lsait [ Cancel ] [ Ok ]

After you login, the data acquisition software will automatically come up. When
you see this box, just click OK:
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2) After the data acquisition software comes up, you will set up the Batch table for
running your batch of samples. If the batch table is not visible, click on the

icon on the left side of the screen. If the icon is not visible on

the left side of the screen, then you may need to move up a level by clicking on the

Click here to move up one
level if the Batch Processing
icon is not visible.
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It should then say “Real Time” and the Batch Processing icon will be visible:
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You can now click on the Batch
Processing icon to bring up the Batch
Table.




In the Batch table, you need to fill in one row for each sample that you want to
run. In each row, you there are 4 important items you need to fill in.

The Vial# is the location where you put the vial in the autosampler tray.

The Method File is the method that you want to use to run this sample.

The Data File is the filename for the data.

The Inj. Volume is the amount in microliters that you wish to inject.

Folder: C:\GCMSsolutionData"Project 1
Vial# | Sample Mame Method File Data Fle Inj. Volume
1 1 GCMS test Student_Default_Splitless qggm GCMS Test Solution 4-6-2020 gecd 1
2 1 1

If you need to change the Method File, click on the Method File cell in a row. You
will see an 3 icon. If you click on the 2 icon, you can then Browse to where your
method is located and select it.

| Method File
[ Student Default_Splitless.qggm ¥ <

Click here to select your method.

To select where your Data will go, click on a Data File cell. You will see the 3 icon
and you can click on it to navigate where you want to put the data, and what you
want to name it.

If you need more rows, right-click to get a menu, and then click on Add Row:

Falder: C:AGCMSsalution ' Data*Project 1
k | vial#t | Sample Name |
1

Fill 5eries

Fill Diown

Cut Ctrl+X
Ctrl+C
Ctrl+V

Copy
Paste

Clear

Select All

Copy Row
Add Row
Inzert Row

Paste Row

Delete Row

If you need to delete rows, highlight the rows, and right-click to get a menu, and
then click on Delete Row.




After the table is filled out, save the table by clicking on File, and

Save Batch File As...

éﬂ GCMS Real Tirne Analysis (Admin) - [Batch Table - Ur
@File Edit View Instrument Batch Tools W

[ Mew Batch File E
Open Batch File... Ctrl+0 F
Close Batch File 1

Save Batch File
Sawve Batch File As ..,

Save Batch As Template...

Select Project(Folder)...

3) Remove the solvent tray from the Auto-injector and make sure that there is
solvent in the 3 rinse vials. If the vials are less than % full, the syringe may not get

cleaned between sample runs. If the 3 vials need to be refilled, please use the
methylene chloride rinse bottle in the hood to refill them.
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Push the tray back in, and press the “Reset” button on the front of the Injector.
The tray will then move to the correct position.

3) Put your samples into sample vials. You need to use a 2 ml autosampler vial
with a Teflon-lined cap, such as Fisher Scientific part # 03-391-15.

4) Put your samples into the autosampler locations that you specified in the Batch
Table.




5) Press the Start button to start the run:

How to Modify a Method

A method contains all of the instrument parameters used to control the
autosampler, the GC, and the mass spectrometer.

To modify a method, first go the Data Acquisition page. If you are in the Batch

Processing page, you will need to click on the
and then click on the Data Acquisiton icon:
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icon to go up one level,




In the Data Acquisiton page, click on File, and Open Method File...

Lﬁﬂ GCMS Real Time Analysis (Admin) - [Acquisition - Stude
di File Edit View Method Instrument Acquisitio

I: Mew Method File
Open Method File... Ctrl+C
Close Method File

Save Method File
Save Method File As...

There are 3 tabs in the method editor. One is for the Autosampler settings, one is
for the GC settings, and one is for the MS settings.

On the GC page, choose the Injection Mode, as either Splitless or Split.
For very dilute samples (low nanogram per microliter concentrations),
you should use Splitless. For more concentrated samples, you should
use Split. For example, if the sample concentration is 1 mg/ml, use a
split injection and set the Split Ratio to 100 for a 1:100 split.

§ Sempler ') GC|@ Ms|

Inj. Port : SPLY Inj. Heat Post : INJ1

Column Oven Temp. 300 T x EE. : - :

Injection Temp. : W S m—;E -------- -------- R T

— , 2 ST R RN e
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Detad of Injection Port... I Ready Check... |
GC Program... I




The GC temperature program can be set with the table on the right. For example,
this temperature program holds the GC oven at 30 C for 3.00 minutes. Then it
ramps the temperature up to 275 C at 25 degrees per minute. Then it holds it at
275 C for one minute. The Total Program Time for this is listed as 13.80 min.

Program : ICobmn Oven Temperature Ll

Rate | Final Temperature | Hold Time | ~
[ of - 300 3.00
| 1] 2500 | 2750 1.00
| 2| 000 | 00 000
3 000 00 000 v

I Total Program Time - 1380 min |

The MS data acquisition time should be set to the same amount of time as your GC
program. For example, if your GC program takes 13.80 min, then the MS should
acquire data until 13.80 min as well, so you should set the End Time (in the MS
tab) to 13.80 min in this example:

J Sercie | i) GC
GOMS-QP2010
lon Scusce Temp 0} T
Interface Jemp {250 T Detectar Volage * Relstive 1o the Turng Result " Absckse
Sovert Cut Tme: |25 e 0 RV
Mo Scan Wickh |O v Theeshold (1000
I Use MS Program | GC Peograen Teve 1380 s=n
Event Scan Stant End Chl Ch2
Time{sec) | Speed m/z m/z m/z m/z
0%0 35N 4000 35000
000 0 000 000

The Start Time for the MS should be set to 3 or 4 minutes, so that the solvent peak

has sufficient time to elute before starting to collect MS data:
J Sercle| i) GC & MS |

GOMS-QP2010
|on Souzce Terrp {200} 1°
Intertace Jemp {250 T Detector Vodage % Relstve to e Turng Result " Absckse
Sabvent Cut Time [25 e, 0 RV
Mo Scan Width |0 v Theechokd (1000
l GC Program Teve 1380 s
HEnd Time | Acq Event | Scan Stant Lnd Chl Ch2
[min) Mode | Time{sec) | Speed m/z m/z m/z m/z
1380 Scan 0%0 (353 4000 35000

000  Scan 00 0 0o 000




The Solvent Cut Time is the time when the MS turns on. This should be set to 0.5 minute
less than the Start Time. In this example, the Start Time was set to 4.00 minutes, so the

Solvent Cut Time should be set to 3.5 min.
J Serclec| i GC & MS |

GCMS-QP20M0
|on Souzce Temp o) 1"
Intertace Jemp {250 T Detecter Vodage @ Relstve to the Turng Resud " Abschse
Gobvert Cut Time : [35 e |0 kY
can U Trechold hcm
™ Use MS Program GC Programn Tene 1360 =
Giouplt) - Everti)
Stast Time | End Time | Acq Event Scan Stait End Chl Ch2
(man) [min) Mode | Time[sec) | Speed m/z m/z w/z m/z
1 400 1380 Scan 0%0 =9 4000 35000
2 000 000 Scan 000 0 0o Q00

After you have modified a method, click on File, and Save Method File As...

to save your method:
Lﬁ-ﬂ GCMS Real Tirne Analysis (Adrmin) - [Acquisition - Stude
ﬂLLL File Edit WView Method Instrument Acquisitior

Mew Method File

Open Method File.., Ctrl+Q

Close Methed File

Save Method File
Save Method File As...
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How To Process Data

If the Data Acquisition program is open, you can click on the Data Analysis button
to open the data processing software:
44 GCMS Real Tin
&8 File Edit )
R=2"
=z |

N
AT
Data
Acquisition

Alternatively, you can double-click on the icon on the desktop to open
the data processing software as well. There is no fee for data processing. We
charge only for the time that the Data Acquisition software is open.

To open your data file, click on File, and Open Data File...
(ﬁ_ GCMS Postrun Analysis (Admin) - [Data Ana
BE File Compound Table View Qualitativ
: Open Data File...
Close Data File

Save Data File
Save Data File As...

NI



After your data file is open, you should see a TIC Chromatogram (TIC is Total lon
Chromatogram. It is calculated from stored MS data).
If you want to zoom into a region of the chromatogram, you can left-click and drag

a box around the area you want to zoom into:
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The chromatogram will then show the zoomed-in area:
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Double-clicking on a GC peak in the chromatogram will show the corresponding
mass spectrum:
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If you right-click on a spectrum, you will see a menu. If you click on Similarity
Search..., it will search the NIST database to find the best match to your spectrum:

Ewventftl:Scan RetTime: [7.008] Scanif: [482]
%
1004 77.0
907 106.1
80
70 Undo Zoom
] Redo Zoom
&l -
] 5,1 D Initialize Zoom
50 ' . .
E Display Setting...
4']_: Spectrurn Format Parameters..,
30 Similarity Search...
203 Mass Table...
103 39.0 Register to Spectrum Process Table
Ml lls40 I 124 o _
25.0 50.0 750 100.0 125 .
Properties... L
|tt 1
Here are the results for the Similarity Search:
™ Similarity Search Results - BX
Report  View ;o-wmmmfo Process Help
. ~
= [7 enz ST05s.L
E BWWSN(!MMOI” enza 106 C7HE0 NISTOS.LIB
9 [ Benzadehyde $$ Atificial Almond 01 $$ Benza 106 C7H80 NIST0S:.LB
S5 [T Benzaldehyde $3 Antificial Almond 01 $$ Benza 106 C7HE0 NISTO0Ss. LB
83 [T Benzeneacetontile, .alpha -hydowy- $8 Benza 133 C8H7NO NISTOS.LIB
8 [ 128enzenedcaiboraidehyde $§ Phihalic dca 134 CBHEDZ  NISTOSsUB
8 [ Bildacetamidopherylsutorylpheryi methans 485 C23H22N206 NISTOSLIB
8 [ 1.2 o 1-phenyl- $3 Acetylb 148 C9HED2 NISTOSLIB
8 [ 12Popanedone, 1-pheryh $$ Acetybenzoyl 148 CIHED2  NISTOSs.LIB
87 [T Ethanone. 2-amino-1-phenyt $3 Acetophenon 135 CBHINO NISTOS.LIB
87 [ 128enzenedcaboradehyde $§ Phihsic dca 134 CBHE02  NISTOS:LIB
87 [ Ethanone, 2.2-dbhydeoxy-1-phenyl- $8 .alpha . a 152 C8HE03 NISTOS.LIB v
Target:
1‘o}(_101111 Base Peak: 77/10,000
106
0.754
0.50+ 5
0.254
I 52 74 I g
0004411 g L : L-h : !
500 550 600 650 700 750 800 850 a00 850 100.0 1050
1: 106 Benzaldehyde $$ Artiicial Almond 01 $§ FFC$$ 58 $3 Benzoic aldehyde $3 Phenyimethanal $3 Almond i
RRC Base peak 77/10000
o
j 0.75+ Z
0.504 St
0.25+ ( ‘
52 74
0,003+ .| 8 [ | 8 1
500 550 600 650 700 750 800 850 200 950 1000 1050
Sublraction Resul
10(_'10(111) Base Peak 76/ 521
05+
0.0 £4-52 £2 3 29 86 08
-0.54

500 550 600 650 700 750 800 850 900 250 100.0 1050




If you want to un-zoom a chromatogram display, right-click the chromatogram to
get a menu, and then left-click Initialize Zoom:

Undo Zoom
Redo Zoom

Initialize Zoom
Base Shift

Fragment Table...

] MIC Table.. i
6. 6.90 6.95 7.00 705 7.10

Peak Integrate TIC(AIl Group)

How to Automatically Process the Data and Generate a
Report

You can automatically process all of the major peaks in the chromatogram. For
each peak, you can integrate the area under the peak. You can then generate a
report that shows the sample method and conditions, the chromatogram, the
mass spectrum of each peak, a NIST database search of each peak, and a summary
table of all of the peaks.

To do this, right-click the Chromatogram to get a menu. Then left-click on
“Peak Integrate TIC (All Group):

Undo Zoom

Redo Zoom

Initialize Zoom
Base Shift
Fragment Table...
MIC Table...

Peak Integrate TIC{All Group)



You will then see a dialog box. Click on Auto(Area), and enter the number of peaks
that you want it to process. For example, if there are six major peaks in the
chromatogram, you could set this number to six. Then click on OK.

Clualitative Parameters ot

Peak Integration  Spectrum Process

Inteqgration Smoathing
Method Standard v

() Auto{Height) () Detail

# of Peaks: [ | D
Slope: 100 i Smoothing Width: D sec
J}L\

# of Smoothing Times:

Width: SEC

Dirift: ( Jmin
T.OBL: 1000 min Program
Min.Area/Height: ICI

Base Area Height

Process Each Chromatogram Group Separately

Cancel Help

In this case it will automatically choose the six largest peaks, and process each one.

The peaks that are processed will show the area under the peak in the

chromatogram:
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To generate a report, click on the Report icon:

Cualitative
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Table

1
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When the Report page opens, click on File, and Open Format File...
Cﬁ_ GCMS Postrun Analysis (Admin) - [Data Report - G
@9 File Edit Wiew Iltern Layout Page Tool:
Mew Format File Ctrl+M
Open Format File... Ctrl+ 0

Close Format File

Save Format File

Save Format File As ...

- miE=

You should then choose the format file called “Student_Default_Report”.
The report will then be generated.



If you want to Preview exactly how the report will appear, click on the Preview
button:

Retum

QL

Preview

| Next Page | and | Prey Page |

You can scroll through the pages of the report using the
buttons.

If you want to save the report, click on Print. In the drop-down menu for choosing
a printer, select “Adobe PDF”:

Print >

Prirter

i Mame: Hewlett-Packard HF LaserJet P3010 Serez -~ Properties...

¥ Status: Fax

Type: Hewlett-Packard HP Laserdst P00 Seres
- ] Microsoft Print to PDF
Where: Microsoft XP5 Document Writer

Comment: [CneNote _
7 Send To OneNote 16 [] Print to file

Prirt range R

@A Mumber of copies: 1 =

(C)Pages from: |1 | ta: | |

2 3 2 3 Collate
Selection 1 1

1L e Cancel

It will then let you navigate to where you want to save the report and what you
want to call it.

When you close data files in the Post-Run data processing software, it will ask if
you want to save the data files. What it is asking is whether or not you want to
save the processing that you have done to the data files.

GCMS Postrun Analysis oL

o [031d] Save Data Files?

Yes Mo Cancel Help




How to Shut the Instrument Down When Done

1) Close the Data Acquisition software. After the program closes, you should see
this message:

LSA Chemistry Recharge Log Off >

o You are now logged out. Thank you.

2) Remove your sample vials from the Autosampler.



