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Sample preparation

1. Non-volatile compounds, strong acid and bases are not compatible with Mass spectrometer. Avoid the following
substances in your samples: DMSO, glycerol, salts, phosphate, borate and citrate buffers, inorganic acids, alkali

metal bases, and surfactants.

If your samples contains above constituents, a preliminary cleaning step is necessary. Solid-Phase Extraction (SPE) is a

prevalent approach used for the pre-cleansing. Below are two links to SPE cartridges. Follow the manufacturer

instructions for use.

https://www.phenomenex.com/Products/Strata-solid-phase-extraction-products#order

https://us.vwr.com/store/product/27986385/emporetm-solid-phase-extraction-cartridges-cds-analytical



https://www.phenomenex.com/Products/Strata-solid-phase-extraction-products
https://us.vwr.com/store/product/27986385/emporetm-solid-phase-extraction-cartridges-cds-analytical

Sample preparation

2. The detection limits of GC-MS system range from 0.05 ppm to 50 ppm (0.05-50 pg/ml) for individual compounds. If
your sample has a high concentration of analytes, you need to dilute it to bring it within the range. Please ensure that
the concentration does not exceed 50 ppm (50 pg/ml, 0.1 mM). Below is an example of chromatograms of

limonene at 0.5 and 5 ppm.

XHOWZ +TIC Scan Sppmlimonened(C.d +TIC Scan 0_5ppmlimonene40C.0
105 . 951
] 5 ppm limonene 1
0.95: 854
094 3 .
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Counts (%) vs. Acquisition Time (min) Counts (%) vs. Acquisition Time (min)

Fig. TIC Chromatogram of 5 ppm and 0.5 ppm limonene.



Sample preparation

If the sample's concentration is unknown, follow the procedure below:

1) Take 1 ul of the sample solution and add it to 1 ml of a suitable solvent to create sample A. Common solvents used
in GCMS include hexane, dichloromethane, methanol, ethanol, acetone, and acetonitrile.

2) Take 1 pl of sample A and add it to 1 ml of the same solvent to generate sample B.

3) Analyze sample B and review the chromatogram and mass spectrum. If they are unsatisfactory, proceed to analyze

sample A.

The concentration range mentioned previously is applicable to single-ingredient samples and simple mixtures.



Sample preparation

3. Ensure that the solution is clear. If it appears cloudy or contains visible particles, either filter it using a syringe filter

or pipette filter tips, or centrifuge at 14,000 rpm for 10 minutes.

Links to syringe filters: https://us.vwr.com/store/product?keyword=76479-010
Cat. No.76479-010

https://www.sigmaaldrich.com/US/en/products/filtration/laboratory-syringe-
filters/millex-syringe-filters

4. Transfer 0.5-1.0 ml sample into a HPLC vial and cap it.

https://www.agilent.com/store/en US/Prod-5182-0715/5182-0715

Links to vials and caps: https://www.agilent.com/store/en US/Prod-5182-0716/5182-0716

https://www.agilent.com/store/en US/Prod-5182-0717/5182-0717



https://us.vwr.com/store/product?keyword=76479-010
https://www.sigmaaldrich.com/US/en/products/filtration/laboratory-syringe-filters/millex-syringe-filters
https://www.sigmaaldrich.com/US/en/products/filtration/laboratory-syringe-filters/millex-syringe-filters
https://www.agilent.com/store/en_US/Prod-5182-0716/5182-0716
https://www.agilent.com/store/en_US/Prod-5182-0715/5182-0715
https://www.agilent.com/store/en_US/Prod-5182-0717/5182-0717

Data Acquisition

1. Place the sample vial in the autosampler.

Agilent
MassHunt:

>

RecycleBin

=D

Google ERvViIronme::
Chrome Quanti(MS)

Yo

2. Double click the GC-MSD icon to start data acquisition software.
2|

Microsoft
Edge

&

AgilentiGC
Firmwar..




The user interface

.. GC-MSD/Enhanced MassHunter - Haobo-1.m / atune.u / Chem0360Samples.sequencexml

Method Instrument Sequence View Abort Checkout Window Graphics Help

Instrument Control

Run Status: Sample Name: DDNB-AB-3h-MeOH
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Data Acquisition

¥, GC-MSD/Enhanced MassHunter - chem36.m / atune.u / Chem0360Samples.sequencexml

3. Click Method > Load Method > MassHunter

> GCMS > 1> methods > methods_oldPC
> ts|3.M. Click OK to load this method.

Y |

Method | Instrument Sequence

View Abort Checkout Window

Load Method...

Save Method

Save Method As...

Run Method...

Print Method...

View Method Audit Trail

View Instrument Audit Trail

Edit Entire Method...

Additional Method Information...

1 chem36.m
2 Lisa.M
3 Haobo-1.m
4tls3.m

Acquire RTLock Calibration Data...

Graphics  Help

020524 reru

n1213D.D

P—
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| Browse For Folder

Load Method

v i Windows (C:)
Agilent
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default
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Ahsan-DPA-copy



4. Click Sequence > New Sequence

Data Acquisition

¥, GC-MSD/Enhanced MassHunter - chem36.m / atune.u / Chem0360Samples.sequencexml

Method  Instrument | Sequence | View Abort Checkout Window

r

Instrument Control

Run Status:

Instrument Status:

MS Quad (°C)

A\ Chromatogram

Graphics  Help

Load Sequence...
Save Sequence
Save Sequence As...
New Sequence...

View Sequence Audit Trail

Run Sequence...

Restart Paused Sequence

Edit Sequence...
Simulate Sequence

Position and Run Sequence...

1 Chem0360Samples.sequencexml
2 2024 Feb 07 0952_default.sequencexml
3 General.sequencexml

4 default.sequencexml

View Sequence Log ...

Print Sequence Log
Additional Sequence Options...

Secured Control mode

1213D

Method (GC ALS)
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Data Acquisition

6. In the sequence table opened, fill in the following information

Sequence Table

Name
1| Sample 1
2 | Sample 2
3| Sample 3

F

Sample name

—;;j New Sample(s) 'x ‘ j j

Tools ~
Vial Method Path Method File Data Path
101 C:\MassHunter\GCMS  T\methods\methods_oldPC |
102 | C:\MassHunter\GCMS\1\methods\methods_oldPC ... |tls3.m
103 | C:\MassHunter\GCMS\1\methods\methods_oldPC .. |tls3m

|

Vial position

j |

Click the ... icon Click the ... icon
to choose to choose
Method path. Method
Choose parent

directory of the

method file.

Data File DA Method File Type DA Method Path
... Sample v
... Sample v
... Sample v
) ) Input a
Click the ... icon P
) name of
to choose file
your data

where the data
will be saved.
Please choose
C:\MassHunter\
GCMS\1\Users\
group

10

Level



7. Right click the sequence table, delete or add rows

8. Click OK to finish the edit of sequence table.

Sequence Table

SE

New Sample(s) ~ x

Name

|TooISv

Vial Method Path

Sample 1

Sample 2

Sample 3

Cut

Copy

Paste

Ctrl+X

Ctrl+C

Ctrl+V

Add Sample

Insert Sample

Delete

Columns

Fill Down

Fill Increment

Ctrl+D

Ctrl+F

Undo

Redo

Ctrl+Z

Ctrl+Y

11



9. A dialogue box pops out. Click Yes to start data acquisition. Or click the Run Sequence icon > Run sequence to start.

-
Alert

Run Status:

1D

=) Sample Name: 1
Instrument Status: P Data File: q
G start sequence now?

Method (GC ALS)

L=

Inlet-F Temperature Column-1 Flow Calc.

Aux-2 Te
o180, /
1 W e =
MS Quad (°C) MS Source (°C) Spectrum 1

12



Data Analysis

1. Double click the Qualitative Analysis icon to start qualitative data analysis

software.

RecycleBin

oD

Google ERVIronme::
Chrome Quanti(MS)

e

Adobe Qualitative

Acrobat

fd fd
Microsoft 597x MSD
Edge

td
AgilentiGC GC-MSD
Firmware




Data Analysis

2 CIle the F||e > Open Data F||e E Agilent MassHunter Qualitative Analysis 10.0 - DANIST.m
File |[Edit View Find Identify Method Configuration Tools Help

Ioad a data file B Open Data File... Ctrl=O b:l @ A @ @ @ -l.H- @ @
83 Refresh Data File
| B= e
= SaveResults Ctrl+S l

Close Data File

I

Close All

=) Print »
Exit

Configuration Tools Help

_|l£; ﬂ E:Q j}.‘-ﬁ & Navigator View EE Compounds View

X AChmmatoglam Results

et QR ¥ LM D0 2

Jisition x103 +TIC Scan 0_5ppmlimonene40C.D
1.3+

3. Make sure the Navigator View is selected
1.25

1/2023 10:31:17 AM (UTC-05:00) 124
1/2023 10:57:18 AM (UTC-05:00) 1 i5-

x [
o
&




H Agilent MassHunter Qualitative Analysis 10.0 - default.m
File Edit View Find Identify Spectra Chromatograms Method Actions Configuration Tools Help

=8 d S h- 9-0 - @lal?ﬂl@ A‘jll ELs & Al ﬂ @ & Navigator View % Compounds View

[ sample Table: 0_Sppmlimonene40C.D x
o &
Results Acquisition
Flags File Name Sample Name Sample Position Instrument Name Acquisition Time Ac

» 0_Sppmlimonened0C.D 113 5977A 9/1/2023 10:57:18 AM (UTC-05:00) _Li

Sppmlimonene40C.D 112 5977A 9/1/2023 1031:17 AM (UTC-05:00)  Li

[« il ]
A Data Navigator x

Sort by Data File v

[=}-0_Sppmlimonene40C.D
[=)- [y] Chromatograms

o esen The Data Navigator

Omaemsens \window shows data files
that is/are selected in the
above Sample table
window. The checked
chromatogram and
spectra are shown in the
windows on the right.

[ Method Editor: Workflow x

@& EEE 9™ ® RunMethodWorkflow ~

= Method Automation A Options  Time Range(s)
~
Workflow A
Workflow [Compomd Discovery v ‘
Additional Chromatograms A&
Reports Compound mining lﬁndby&mmatog'am Deconvolution v ‘A
Beort [ Identify by - Library / Database search
Chromatograms ‘ Library / Database Score fwd)  Score (rev)
Spectra
[# Identification
Move Up Move Down Add Remove

(® Search all libraries / databases

O Stop at first library / database match

Maximum hits per compound: 10 v

[\ chromatogram Results
et QRIY € A DC 2

vl AR % % KB M S Minutes

-

Chromatogram Results
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124
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Click Autoscale icon to zoom out

To zoom in on y-axis,
move the cursor to y-
axis, until a double
vertical arrow
appears, press the
right mouse button
and drag over an
area.

Y

Call Q@M"-’-‘:&OGZ 'Hiﬂ.&f%%mo&aMmutes

x103 |+ TIC Scan 0_Sppmlimonene40C.D
1.3+
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«—»> Counts vs. Acquisition Time

To zoom in on x-axis, move the cursor underneath x axe until a horizontal double arrow
&> appears, then press the right mouse button and drag over an area.
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Data Analysis

4. Left click the Range Select icon

[\ Chromatogram Results (zoomed) \

2ot QAW ¢ 5S4 909C 2 ~-BIALAXS %% %

x104 |+ TIC Scan 0_5ppmlimonene40C.D

L M S Min

Range Select
8-

754

x fcn Results

2ot QY ¥ XM DC 2 v
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DA KL %% % & =
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5. Press the left mouse button and drag over the peak of interest T
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Data Analysis

2 e 3 Q@#Q%AGGZ 'Hl&mf%%&%&@wnums -3

x104 +TIC Scan 0_Sppmlimonene40C.D

6. Double click the selected peak in the

chromatogram. The peak spectrum is

4
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2 |'\
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Data Analysis

7. Right click in the chromatogram. You can integrate chromatogram or integrate and extract peak spectra as one action.

Observe the retention time and peak area are displayed

x103 |+ TIC Scan 0_5ppmlimonene40C.D
1.3+
1.254 6.590
12- 136031.05
1.154
Extract MS Spectrum 1.1
Extract MS Spectrum to Background 1'0‘?:
Extract Peak Spectrum 0.95-
0.9
Extract Chromatograms... 0.85
Extract Additional Chromat 0.8
Use Highlighted Chromatograms » 007';:
Integrate Chromatogram - 0.65 3.8%4
0.6- 64503.22 \rea
Integrate and Extract Peak Spectra 0,554 1:‘--'_:-:{“
Smooth Chromatogram 054 3312
0454 2176511
Subtract Any Chromatogram 0.4
Calculate Signal-to-Noise 0.35-
NP 0.3
Adjust Peak Threshold 0.254
¢ SetAnchor 024
0.15
- - - - Clear Anchor ' 014
55 6 6.5 7 95 :
Counts vs. Assign Ranges to » 0'03'

Copy to Chromatograms

R Clear Results
Wl B M % 04 %, 1% b = Sa. -



Data Analysis

1A NS %%mw,ﬁnMinutes v U

Integration Peak List

8. Click this icon to view peak list

/4 Peaks: + TIC Scan >
Peak / W4 RT V4 Area V4 Height V4 Type V4 Saturated ¥R Width ¥+ FWh:‘
> ] 3224 2921412 2830654 0.049 0.01
2 3287 3817 477141 0.029 0.01
3 3312 3176511 3616135 0.062 0.01
4 3487 3113.53 352497 0.026 0.01
5 3512 580003 5875.72 0.051 0.01
6 3.8%4 6490322 5535957 0.109 0.01
7 4075 2141481  20756.51 0.056 0.01
8§ 4119 2287826 22293.61 0.05 0.01
9 4175 2173751 1990246 0.056 0.01:
10 4225 1414833 992444 0.1 0.01
11 4469 10170414 4915414 0.156 0.01
12 4613 13608.25 8070.76 0.041 013
13 4654 2163.74 1390.99 0.075 0.01
14 5.07 1629.06 19758 0.042 0.01
15 5.201 1436.87 1353.96 0.041 0.01
16 5276 1657.66 176042 0.031 0.1
17 5752 2368125 2230649 0.055 0.01
18 5839 1372589 12343.61 0075 001
19 6221 1689276 8029.01 0.082 0.0:
20 6.59 136031.05 117389.22 0.078 0.01
21 7184 227919 1547.96 0.056 05z
El 22 T 5A7 aAN132 7ﬁ" 180 A1 ninz2 0|LAJ|:

20



Data Analysis

9. Right click in the chromatogram. Click Extract Chromatograms.

65

oA

55

i B M W oL %,

i9%!

7

Counts vs.

A

|

X

L

Extract MS Spectrum

Extract MS Spectrum to Background
Extract Peak Spectrum

Extract Chromatograms...

Extract Additional Chromatograms
Use Highlighted Chromatograms

Integrate Chromatogram
Integrate and Extract Peak Spectra
Smooth Chromatogram

Subtract Any Chromatogram
Calculate Signal-to-Noise

Adjust Peak Threshold

Set Anchor

Clear Anchor

Assign Ranges to

Copy to Chromatograms

Clear Results

10. Click the down-arrow for type

\

Extract Chromatograms

List of opened data files

95

0_5ppmlimonene40C.D
5ppmlimonene40C.D
C:..2024-02-12-GCMS\1.D
2D
C:..2024-02-13-GCMS\1.D

Scans: All scan types
mJ/z of interest: Any

m/z value(s):

Type: [TIC v Integrate when
A M{BPC Masses
EIC | |
MS level: Al v Polarity: | Postive v A

v

OK

v21 Cancel

C it ot o




Data Analysis

11. Click EIC. Input m/z value that you are interested in. Use commas to
separate multiple values if needed. Click OK to extract an EIC (Extracted
lon Chromatogram). This could be used to search for a specific ion signal.

Extract Chromatograms

List of opened data files

0_5ppmlimonene40C.D
5ppmlimonene40C.D
C...2024-02-12-GCMS\1.D
2D
C:..2024-02-13-GCMS\1.D

Type: | EIC

A MSChromatogram  Advanced Excluded Masses

Integrate when
v A M extracted

MS level: Al v Polarity: | Postite v A
Scans: All scan types v =
m/z of interest: Any
miz value(s): |135.1| 4
£
[[] Merge multiple masses into one chromatogram
OK Cancel

AChromatogram Results

2ot QY € 54 OC 2
x1035  +TIC Scan 0_5ppmlimonene40C.D
1.2
14
0.84

6450322 4469
06 101704.14

ey 5752
23681.25
021 5.070 LL K
1629.06
o4 . L —

LA 2 %% % B

#3 Minutes

x102 |+ EIC(136.1) Scan 0_5ppmlimonene40C.D
45+

3.5

25

1.5

0.5

15 4 45 5 55 3

95

22

10

S



Data Analysis

. . . ﬂ Agilent MassHunter Qualitative Analysis 10.0 - DANIST.m
12. To generate d report’ Ieft CIICk Flle > Print > CUStom Report File |Edit View Find Identify Spectra Chromatograms Method Actions Config

\ 2 Open Data File... =0 M~ LG A F A W ol
I

2 Refresh Data File )

ok

ld  SaveResults Ctrl+S |
B3 Close Data File
Close All Acquisitior
' =J Print » = Workflow Report..  Ctrl+P =
Ak : : i Custom Report.
Print Custom Report X Bt ustom Repo 9/1/202
. - Qualitative Method Report...
List of opened data files:
0_5ppmlimonene40C.D Report contents

0_5ppmlimonene2-40C.D
@ All results A Separate report per datafile A

(O Only highlighted results

Print report

1 Parepart ~__— Set parameters in the dialog box that appears. Additionally, chromatograms

Printer name: <Default>
// and spectra can be copied and pasted into the report manually.
Save report
[[] Save report as PDF file

Save report as Excel file
O Inside data file's reports subdirectory

Copy to Chromatograms

Al

i . R Clear Results >
(® At specified directory: X Delete
IC:\MassHunter\reports § ¥ Delete Peak
If report file already exists L &, Unzoom
verwrite existing repo ssign Random Colors
0o te existing report Assign Random Col
(® Auto-generate new report file name 2 Choose Defined Color 4
53 Copy to Clipboard Ctrl+C
Paste Ctrl+V
&) Print..
E Export...
Cancel _ i
]
o ~ —
N s R =
& bt =
| | |,
! 23

120 125 130 135 140 145 150 155 160 165 170
Counts vs. Mass-to-Charge (m/z)



NIST library search

0.354

1. Right click a mass spectrum. Click Search Using ose] LL

NIST MS Program. This mass spectrum will be 0]

0.15
0.1

searched against the NIST library to find spectra of i

8.828 Extract EIC »

m———— Extract Chromatograms...

55 [3 65 7 75 8 g5 3
Counts vs. A

T e
35 125

Subtract Background Spectrum

Subtract Any Spectrum

standards that are same or similar to that of your 1l S Specrum Resuts Add g Spectnum
P - o Q W& M OQ 1 v e s I % % %9(, ,2& Wl = s Convert Profile to Centroid

m n d x102 |+ Scan (rt: 6.558-6.652 min, 16 scans) 0_Sppmlimonened0C.D Convert Profile to Centroid and Replace
CO p O u * 44 Find Spectrum Peaks

4.2 — Adjust Peak Threshold

4 8 :
S8 Search Library/DB for Spectra
3.6 . s
24 Add/Edit Manual Identification...
3:2_ M Clear Spectrum Identification Results

3 = Search Using NIST MS Program... /
234 7 Send Spectra to PCDL
26
24/ ¢ SetAnchor
22 Clear Anchor

24 Assign Ranges to »
il Move to Background Spectrum
16 =
144 ~ K Delete
124 _ — Q Unzoom

14 = 2 g & g Assign Random Colors

b =

0.8 J3 Choose Defined Color 3
0.6 =
0.4 o : ‘-:_2 g - 53 Copy to Clipboard Ctrl+C
024 “ | I J | S Paste Ctrl+V

0- .II .” Rl I | nn l L1l | & Print...

50 60 70 80 %0 100 110 120 130 140 150 1€ Export.. 220

Counts vs.
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$E] NISTMS Search 2.0 - [Ident, Presearch Default - InLib = -151, 100 spectra) - X

‘ W File Search View Tools Options Window Help = F X ‘
BRI 1 =R
@|s /= | 22| [1. + Scan (it: 6.559-6.652 min, 16 scan: v | (0| & |®| @ |@
# | Src. | Name [ ~ 62 Name: + Scan (t: 6.559-6.652 min. 16 scans) 0_bppmimonene40C D
1 A +Scan (t: 65596.652min, 16sc... 1004 Sea rCh ed . ";g‘%jzo%““ File
2 A +Scan(t:65596.652min, 165c... R el 937111 793611 94287
3 A +Scan (t:6.5536.652min, 16sc... 912391 922391 1212331 1072201 53210
4 A +El Scan (t: 11.006-11.052 min, ... S t Synonyms:
5 A +ElScan (t: 11.006-11.052min, ... 9 peC rum no synonyms.
6 A +El Scan (t: 9.456-9.570 min, 21 ...
7 A +El Scan (t: 9.427-9.559 min, 24 ...
8 A +El Scan (t: 9.427-9.559 min, 24 ...
9 A +El Scan (t: 9.427-9.559 min, 24 ... ?
10 A +El Scan (t: 10.995-11.069 min, ... 504
n A +El Scan (t: 11.006-11.058 mi
12 A +ElScan (t: 11.006-11.058 min, ... 3
13 A +El Scan (t: 9.078-9.158 min, 15 ...
14 A +El Scan (t: 8.706-8.735min. 6 s... v 121
\ Names A_Structurs 7 Spec List 53 107 136
mainlib; replib; nist_salts; 220460 total spectra 57 207
100+
) U zm
50 60 70 80 90 100 110 120 130 140 150 160 170 180 130 200 210 220 230 240 250 260 270 280 230
(Text File) + Scan (it: 6.555-6.652 min, 16 scans) 0_5ppmlimonene40C.D
\_Plot/Text of Search Spectrum /__ ot of Search Spectrum _J,_ PlouText of Spec List 7
104 100 68
. Compare Spectrum
% s 91 0 121
53 107 136
57 5 - 207
2 N R R .
" 5 7 7|9 ‘I 107 121 136
1000 50 93
| b. | Match | RMatch | Prob. (%) [ Name | ~ | 100
R 899 930 296  Limonene 68 -
R 884 912 296 Limonene 50 60 70 80 90 100 110 120 130 140 150 160 170 180 130 200 210 220 230 240 250 260 270 280 290
R 882 909 161 D-Limonene [a + Scan (1. 6.559-6.652 min, 16 scans) U_bppmimonenedlC.D T Head to Tal MF=899 RMF=030 4 Timonene
R 874 M 120  Cyclohexene, 1-methyl-4-{1-methyl... Difference )\ Head to Tail A_Side by Side },  Subtraction 899 930R 29.6P
M 869 903 969  Cyclohexene, 1-methyl-5{(1-methyl... Moo Loonens
. - ~
M 867 889 16.1 D-Limonene - 100 68 Formula: C1gH16
R 83 84 76  Cyohexanol methyi4{lmethy.. Hit . MW/: 136 CAS: 138.86-3 NIST:: 57640 1D 7400 DB repl
M 859 890 6.44 Cyclobutane, 1.2-bis(1-methylethe.... H t S t Other DBs: TSCA, RTECS, EPA, HODOC, NIH, EINECS, IRDB
R 857 879 16.1 D-Limonene I p e C r u I I I Contributor: MASS SPECTRA OF ORGANIC COMPOUNDS, V. 5, B. H. KENNETT ET
M 845 867 296  Limonene 10largest peaks: . .,
M 841 863 332 Cyclohexene, 4ethenyl-14dimeth... gg ?gg gé ??8 gi ‘1158 53 fég 5; ]jg
M 841 863 120 Cyclohexene, 1methyl-4{1-methyl... Synonyms:
M 832 859 241 Cyclohexene, 1-methyl-5-(1-methyl... 1.Cyclohexene, 1-methyl-4-(1-methylethenyl)-
M 828 864 203  Cyclohexene, 1-methyl-4(1-methyl... 2.p-Mentha-'I .8diene
R 827 866 296  Limonene R i.g-pm?;ene
M 824 852 172 Cyclobutane, 1,3-diisopropenyl-, tr... 5:C:}:§ut:2e
M 811 831 1.1 Cycloheptene, 5-ethylidene-1-met... 504 93 6.Cinen
M 809 868 1.02 1.5Cyclooctadiene, 1,5-dimethyl- 7.Ci_nene
R 801 827 102 1.5Cyclooctadiene, 1.5-dimethyl- g‘gpeﬂleﬂ
M 801 824 076  1.5Cyclooctadiene, 3.4-dimethyl- 10 é’uﬁze
M 792 817 055  1.5Cyclooctadiene, 1.6-dimethyl- \\\ 11.Kautschin
R 787 808 044 Cyclohexene, 3-methyl-6-(1-methyl... 79 12.Limonen
R 786 819 043 1.7Octadiene, 2methyl-G-methyle... 5 13.Nesol )
R 785 805 041 Camphene 77 107 T llemnal 20 dene
M 785 805 041 Bicyclo[2.2.1]heptane, 2.2-dimeth... - 1S:p-|Viemha-1 8diene, di-
M 784 815 044 Cyclohexene, 3-methyl-6-(1-methyl... 63 17 Acintene dp dipentene
@m27 M 782 817 041  Camphene o . Al e . . . . . . . . . . . . . . . 18.Di-p-mentha-1.8-diene
m28 R 781 802 034 Bicyclo[2.2.1heptane, 7.7dimeth... 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 | 19.DL-Limonene v
m29 R 777 797 041 Camphene v || (replib) Limonene < >
\ Names A_Structures J InLib = -151, Hit List \_Plot/Text of Hit A_Flot of Hit /

Lib. Search | OtherSeanchI Names l Compare l Librarian l MSMS I




Utilize the NIST MS interpreter to
assist in interpreting your spectrum.

2. In the interface of NIST, right click a hit
spectrum > Send to > MS interpreter

| TQILIE T U 2 7 s s s rprminns gy me dmas s g i g

68
93
79
3 €5 | 91 107
T Y P | R
57 7 )
i3 ‘ 7|9 | 107
93
68
60 70 80 90 100 110
+ Scan {it: 6.559-6.652 min, 16 scans) U_Sppmlimonene4(C.D

?\ Head to Tail ﬂ Side by Side ), Subtraction f

68

93

79

107 121 136
|

77!
o

Library Search
Structure Similarity Search

Zoom Qut
Neutral Loss Display

Set Anchors

Copy Plot 4
Copy
@ Paste

170 180 10 200

MF=839 RMF=330

Copy Structure to Clipboard

MW Estimation

Spec List
Compare List

MS Interpreter

Default Structure Editor

Cl and/or Br Estimation

Print

Print Preview

Change Splitter Orientation

Properties
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Limonene - MS Interpreter
File Edit View Options Help

Clels] o [o]e] &) e 2he [

Selected m/z Formula Calculator | Structure, Maximum Dissociation = 99
Parent_ Fragmt NLeuhaI m=[34 ~| [c1oH1E - T;:é l;:?:: Toss lypeI a1 ;;3
05§ - |paren
Calculate| ~ Options | Parent =136
Loss =102
AAAAAA Set Parent lon -~ Push to Recalculate lons [0+E [RDB [Exact M

@« mw=136 " miz=|136
" by mouse click

IE Fragments

The black lines indicate the
peaks in the mass
spectrum that the MS
Interpreter can explain.
The white lines indicate
the ones it cannot.
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m/z | tormula [loss | type | abund
136 |[C1gH16 [ - |parent | 110

—

miz  [formula | Toss type abund
68 (1/4) [ CsHg |CsHg [1.2-dissociation [ 999
P
£ r’\ Corresponding fragments are
o displayed in red
Ry

Left click the

notch on top of ‘
the peak of

interest, for

example, the

peak m/z 68
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Structure search allows the user to search the library for a structure.

1. Click the NIST icon in taskbar to open the NIST interface as shown on slide 25.

MS Search v.2.0
§ A

o3
L Type here to search .m.

2. Copy a structure that you are interested in from ChemDraw.
Right Click Spec list window of NIST > Insert Clipboard Structure >

OK

@ NIST MS Search 2.0 - [Ident, Presearch Default - InLib = -124, 100 spectra]

JJT File Search View Tools Options Window Help

e BSLERSE « ?

@|%» | | 22| [1. + Scan (t: 6.584-6.615 min, 6 scans) ~ | @l L@ @&

- . Properties

# Src. | Name |
1
- Library Search
Structure Similarity Search
& Cut
B3 Copy
E Paste
Select All
Send To 4
"\ Names /_Structures J Import Spec List
mainlib; replib; nist_salts; 220460 total spectra Export Selected
1 » Insert Clipboard Structure
Copy Structure to Clipboard
Print
1 Print Preview
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Structure search

3. Highlight the structure in Spec List by click it. Left click the Structure Search icon to start the search.

1

¥
@)| 3| | B2/ [1. + Scan (t: 6.584-6.615 min, 6 scans) v | - - ™ w

# |Lb._[DotPro. | Distance [Name | ~
X 1000 1000 Cycoherene, 4ethenyl-
2 M 1000 1000 D-Limonene
H Src. ‘ Name ] @ M 1000 1000 Cyclohexene, T-methyl-4-1methyl
@4 M 1000 1000 Limonene Difference A_Head to Tal ), _Swe by Side ), _Subtraction
. @5 M 1000 1000 Cyclohexene, T-methyl-4-{1methyl
1 E Clipboard #2 SN 3 G indsliman — w
. . @7 M 999 9989 Cyclohexene, Tmethyl-5-{T-methyl
2 A + Scan (it: 6.584-6.615min, 6sca... BN o e e e
| . : : @ M 599 999 Cyclohexene, 4methyl-1-{Tmethyl
3 M 2-Propenoic acid, tridecyl ester WM @ Todeescabonkoast
mMm 979 999 1-Cyclohexene-4carboxylic acid,
@2 M 979 999 1Cyclohexene-Tmethanol, 4-1m. ~F
@13 M 953 999 2Cyclohexen-1-ol, 2methy5{1m...
@4 M 953 999 2Cyclohexen-1ol, 2methyl-5{1m
- @15 M 953 999 2Cyclohexen-l-ol, 2methyl-5{1m... ®
@6 M 953 999 2Cyclohexen-1-ol, 2methy-5<{1m.
@7 M 953 999 trans-Carveyl acetate 504
@e M 951 999 Carvylpropionate, is- e
@19 M 951 999 trans Carvyl propionate
m20 M 951 999 2Cyclohexen-1-ol, 2-methyl-51-m..
21 M 929 94 Cyclohexene, 1.3disopropenyl6-..
2 M 923 998 Cyclohexene, 4isopropenyl-T-met 7 136
@23 M 523 997 Cyclohexene, Tmethyl-4-(5methyl 41 5 107 121
@2 M 908 997 138pMenthatrene
25 M 905 997 Limonen-6-ol, pivalate 27 55
2% M 500 997 Hexanoic acid, Smethylene-644-... ‘ s 5 65 ‘ ||
27 M 900 997 Hexanoic acid, Smethylene-6-5-... o 15 | [l 1 O I 1 L | LIL s |
@28 M 899 997 Cyclohexene, 31 5dmethyl-d-he. 10 20 E) 40 50 70 80 £ 100 110 120 130 140
29 0 858 995 3Cyclohexen-1ol, Smethylene 6. v | mainlib) D-Limonene
Names /_Structures. Hit List PlotiText of Hit A_Fiot of At 7
Lb.Search | OtherSeach | Names |  Compare |  Lbmian | MsMs
"\_ Names # Structures f
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Structure search

You could further use the found hits to compare the spectra of isomers.

ouu Juu suu /U bUU
H I Lib. I Dot Pro... I Distance I Name I A
1 M 1000 1000 Cyclohexene, 4-ethenyl-
2 M 1000 1000 D-Limonene
m3 M 1000 1000 Cyclohexene, 1-methyl-4-(1-methyl...
msd M 1000 1000 Limonene Difference A_Head to Tail_},
me M 1000 1000 Cyclohexene, 1-methyl-4-(1-methyl...
6 M 999 999 Cyclohexene, 1-methyl-3-(1-methyl...
m’ M 999 999 Cyclohexene, 1-methyl-5+(1-methyl... 1004
me& M 959 999 Cyclohexene, 1-methyl-5-(1-methyl...
S M 999 999 Cyclohexene, 4-methyl-1-{1-methyl...
10 M 979 999 1-Cyclohexene-4-carboxylic acid, ...
11 M 975 999 1-Cyclohexene-4-carboxylic acid, ...
12 M 979 999 1-Cyclohexene-1-methanol, 4(1-m... 1 \,/
H 13 M 953 999 2-Cyclohexen-1-ol, 2methyl-5-(1-m...
4' CIICk Compare m4 M 953 959 2-Cyclohexen-1-ol, 2-methyl-5(1-m...
15 M 953 959 2-Cyclohexen-1-ol, 2-methyl-5(1m...
6 M 953 999 2-Cyclohexen-1-ol, 2methyl-5(1-m...
17 M 953 999 trans-Carveyl acetate 50+
18 M 951 999 Carvyl propionate, cis- ///
19 M 951 9959 trans-Carvyl propionate
20 M 951 999 2-Cyclohexen-1-ol, 2-methyl-5-(1-m...
21 M 939 994 Cyclohexene, 1,3-diisopropenyl-6-...
M 923 598 Cyclohexene, 4isopropenyl-1-met...
m23 997 Cyclohexene, 1-methyl-4-(5-methyl. ..
24 M 997 1.3.8p-Menthatriene
25 M 997 Limonen-6-ol, pivalate 27
26 M Hexanoic acid, 5-methylene-6-4-...
27 M Hexanoic acid, 5-methylene-6-(5-... oL 15 .
28 M Cyclohexene, 3-(1,5dimethyl-4-he... 10 20
29 M 995 clohexen-1-ol, S-methylene-6-... ¥ | (mainlib) D-Limonene
 Names A_Structures / Hit List Plot/Text of Hit £_Flot of Hit 7

Lib. Search I Other Search I Names I\A Compare I Librarian I MSMS I
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5. Right Click the spectra > Clear

6. Left Click Lib. Search to go back
the search interface

Library Search
Structure Similarity Search

—_— Zoom Qut

Neutral Loss Display

& Cut

Copy Plot
Copy
@1 Paste

A Clear

Copy Structure to Clipboard

Send To

Print

Print Preview

Properties

]

T b, Seamh

QOther Search l Names

Compare

Librarian

I

MSMS
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7. Choose the isomers of interest in
hit list window. Right Click > Send
to > Compare List.

The result is as shown in next slide.

=4 | Lib. | Dot Pro... I Distance l Name l A
1 M 1000 1000 Cyclohexene, 4-ethenyl-
2 M 1000 1000 D-Limonene
3 M 1000 1000 Cyclohexene, 1-methyl-4-(1-methyl...
mE M 1000 1000 Limonene "\ Difference /_Head to 1ail S
1000 1000 Cyclohexene, 1-methyl-4-(1-methyl...
Cyclohexene, 1-methyl-3<(1-methyl...
1004
Cyclohexene Library Search
8 M 959 959 Cyclohexene, 1-methyl -
@S M 999 999 Cyclohexene, 4-methyl Structure Similarity Search
10 M 979 999 1-Cyclohexene-4-carbc _
1 M 979 999 1-Cyclohexene-4-carba Copy
12 M 979 999 1-Cyclohexene-1-meth: Select All
13 M 953 999 2-Cyclohexen-1-ol, 2m -
@4 M 953 999  2Cyclohexen-1l 2m|  Close All Replicates
15 M 953 999 2-Cyclohexen-1-ol, 2m
16 M 953 999 2-Cyclohexen-1-ol, 2m Export Selected
@17 M 953 999 transCarveyl acetate Spec List
18 M 951 999 Carvyl propionate. cis- Copy Structure to Clipboard
19 M 951 959 trans-Carvyl propionate
200 M 951 959 2-Cyclohexen-1-ol, 2m Print MS Interpreter
21 M 939 994 Cyclohexene, 1,3-diiso Print Preview Default Structure Editor
2 M 923 598 Cyclohexene, 44soprof
m23 M 923 997 Cyclohexene, 1-methyl -
@24 M 908 557  1.38pMenthatriene | = oPerties -
25 M 905 557 Limonen-6-ol, pivalate | 2
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@ NIST MS Search 2.0 - [Compare Tool - 3 spectra to compare]

7 File Search View Tools Options Window Help

b BB

BB - ®

(Spec. Edit) Clipboard #3

Difference Head to Tail Side by Side Subtraction
10 68
\/
93
504 67
/
3 41 53 5 7930 92 | % 107 121 136
27 6! 95
R 15 [ 37 |4|°| 4 g5 51| ¥ sros0 61 63 8 | [T s | |2 8 87 e | | ‘| 97 w2 105|108 15 117 119 [122 124 137
10 15 20 25 20 35 40 45 50 55 60 65 70 75 80 g5 90 95 100 105 110 115 120 125 130 135 140 145
Hit 2. (mainlib) D-Limonene
100 121
9 136
\/
54 79
» A 5 67 7 i % 10:08
27 59 ’ 53 94 | % 105 122 137
2 51 | 65 |68 76 |78 | 80 92 | 3
o i || _n|% 2 D 8 [l 7 PP CLL “?3||_|1°9 R N i Ll - i
10 15 20 25 20 35 40 45 50 55 60 65 70 75 80 g5 90 95 100 105 110 115 120 125 130 135 140 145
Hit 6. (mainlib) Cyclohexene, 1-methyl-3-(1-methylethenyl)-, (£)-
100 93
68 &
504
67 92
79 136
27 @ 53 66 77 81 al ¥ 1 ki T
29 40| 43 51 | 55 69 7 ‘95 105|108
. [ ol BT (| i I ||8|8.2 | | 03 7 17 18 122 ¥
10 15 20 25 20 35 40 3 50 55 60 65 70 75 80 35 ) 95 100 105 110 115 120 125 130 135 140 145 150
Hit 7. (mainlib) Cyclohexene, 1-methyl-5-1-methylethenyl)-, (R)-
Lib. Search | OtherSearch | Names Compare Lbraian | MSMS




To conduct quantitative analysis and omics studies, additional software is required. Please contact
me for training

@

Profinder Mass Profiler
10.0 Professional

Quantitative

Analysis
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