Using NIST Search with Agilent MassHunter Qualitative Analysis Software
James Little, Eastman Chemical Company, Jan. 26, 2012

These screen shots were taken from B.05.00, but the instructions will likely be useful for earlier versions
of the software. After loading the qualitative analysis software, | did a standard install of the NIST
Version 2.0 g build May 19, 2011. The NIST software worked in conjunction with the Agilent software
with no setup.

A license must be purchased for the NIST software and associated El and MS/MS databases. | believe
the NIST software can be purchased from Agilent as Part No. G1033A or from Scientific Instrument
Services as Part No. 741010.

Users can create their own reference databases with the software. Eastman has written macros to
combine and distribute our own corporate proprietary databases nightly. These capabilities are shown
on my website at:

http://littlemsandsailing.wordpress.com/

The library can be searched with data from either GC-MS or LC-MS (MS/MS)analyses in either accurate
or nominal mass modes. The search below is first demonstrated with the Evaldemo.d file often supplied
with the Agilent GC MSD. The file was converted from MSD format to MassHunter format using the GC
MSD Translator software delivered with the LC-TOF or QTOF Agilent systems on a supplemental disk.
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2 Inplace Translation
_Bowse.._ |

Output Folder:
I

| Start Translation |

MassHunter GC/MS Translator B.05.02 0867 07-Jul-2011 | Ready.

The MassHunter software was configured for processing GC-MS nominal mass data by selecting the
configuration option from the MassHunter Qualitative Analysis software:



ions | Configuration| Tools Help
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Chromatogram Display Options...
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Mark all of the following that apply to the data you wish to analyze. Your choices control the tools
that are enabled as well as the initial values for some parameters in the default method.
Separation types —Mass accuracy
v GC [~ Other (for example, CE) ¥ Unit mass (Q.QQQ)
i ™ None (for example. infusion) I™ Accurate mass (TOF, Q-TOF)
— lonization type —MS levels
[¥ El or other “hard” ionization technique IV MS (any)
[~ ICLEECL B, MLl o cthar ek [~ MSMS (QQQ. G-TOF)
—Optional software features Non-MS detectors
I Peptide Sequence Editor [ uv
I™ | BioConfirm Software I~ |ADC
—Other
[V Show advanced parameters
oK | concel |

The evaldemo file was first opened using the “Extract Defined Chromatogram” with the options noted
below in MassHunter:
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—Chromatogram definition
Type: |TIC - meegralem\men

MS Chromatogram | Advanced | Excluded Masses |

MS level: MS - Polarity: I Both 'I

Scans: | All single stage scan types =l
miz of interest [y 7
miz value(s): I %

I Docycle sum

The spectra for components were then obtained automatically using the “Find Compounds by

Chromatogram Deconvolution” command in the method editor. The only tab changed from the default
settings is noted below:

‘ [ Method Editor: Find Compounds by Chromatogram Deconvolution

: (») Find Compounds by Chromatogram Deconvolution v | (3} | ¥) ~ (% -
Settings | Mass Fiters | Compound Fiters A Resus |

—Previous results

[V Delete previous compounds

—New results
¢ Highlight first compound
" Highlight all compounds

—Chromatograms and spectra
[~ Extract EIC

[~ ExtractECC A

[V Extract cleaned spectrum
™ Extract raw spectrum




Before sending the spectra of interest to the NIST library, the NIST software was opened and the NIST
search parameters were initialized in several different tabs:

ﬂ Library Search Options x
| Nan
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We have many libraries including the NIST library (mainlib), the Wiley9, any several others. Below the
system was setup to search only the NIST main library by selecting the Libraries tab:

Library Search Options ﬁl
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Libraries

mainlib

>> Add >>

Spectrum search -




All the NIST settings can be saved for future reference. Almost any window configuration can be
changed by “right” clicking on it and selecting the properties tab. My settings were saved for the
MS/MS search in the msms.ini file and the El GC-MS in the default.ini file:

NIST MS Search 2.0 - [Library Search]

L!_f% Search View Tools Options Windo

H y,  Open.. Ctrl+0 e
_ PrintSetup... ]
[ F A R
- .
Save Configuration
Restore Configuration
'\_ 1 msms.ini I
[ 2 default.ini I
Exit

After this initial setup, the spectra can be sent from the MassHunter program to the NIST program for
searching. There are several ways to send a spectrum to be searched. One can click on any individual
spectrum to select it from the MS spectrum results. After selecting the spectrum, then “right” click
within the spectrum box and select the “Search Using NIST MS Program” option.

A menu is displayed to let the user either append or overwrite the spectral entries in the NIST spec list
box and the libraries selected are automatically searched and the results displayed. You can also select
more than one spectrum by holding either the shift key (spectra next to one another) or ctrl key (spectra
not next to one another) while “left” clicking on the spectra of interest in the MassHunter MS spectrum
results file. Then “right” click on one of the boxes selected and select the "Search Using NIST MS
Program” option to send all the spectra of interest to the NIST program for searching.

The results for the multiple spectra can be viewed individually by selecting the pull down menu for the
history as shown below:
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@ || | =
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The results in the history can be deleted if desired by selecting the “delete history” icon as shown below:

3 NIST MS Search 2.0 - [Quick, Presearch Default - InLib = 851, 100 spe
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Multiple or singe spectra can also be sent to the NIST program for searching by selecting the desired

spectra or spectrum from the Data Navigator bar in MassHunter:
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A similar approach is used to process spectra from compounds obtained for MS/MS spectra. Of course
several steps must be taken before searching:

1. Change the configuration in MassHunter to settings appropriate for MS/MS data
Select the appropriate libraries within the NIST program such as the nist_msms and possibly
other user created libraries

3. Automatically create a compound list with associated spectra using Auto MS/MS, targeted
MS/MS, or Molecular Feature functions within the MassHunter Method Explorer/Find
Compounds menu

4. Also useful to use MassHunter Method Explorer/ldentify Compounds/Generate Formulas option
since the spectrum sent to the NIST search will have the molecular formula included in the
header for the spectrum within the NIST program

A typical window showing the configuration for MS/MS data is shown below:

Mark all of the following that apply to the data you wish to analyze. Your choices control the tools
that are enabled as well as the initial values for some parameters in the default method.
Separation types —Mass accuracy

IV GC A [ Other (for example, CE) V¥ Unitmass (Q.QQQ) A

[TLC A [ None (for example, infusion) [~ Accurate mass (TOF. Q-TOF) A
—lonization type —MS levels

¥ El or other *hard” ionization techniqgue A ¥ MS (any)

Cl. APCI, ESI. MALDI or other “soft”

| e e A [T MS/MS (QQQ.Q-TOF) A
—Optional software features Non-MS detectors

[ Peptide Sequence Editor [~ uv

I~ BioConfirm Software [ ADC
—QOther

[V Show advanced parameters

| OK I Cancel

As currently programmed, MassHunter exports the spectra with a lot of excess significant figures in the
imported spectrum as shown below:
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Spec List
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(Text File) Cpd 1: 10.949: +ESI Product lon (10.903, 10.924. 10.994 min. 3 Scans)
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These significant figures do not significantly affect the results from the search. The actual number of
significant figures cannot be changed currently, but if they are distracting, the label can be disabled in

the NIST unknown display. This is accomplished by “right” clicking on the NIST window then selecting

the “Properties” option. Just “unclick” the m/z label option and select “OK.”

x|
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Select Font I Set for all views I

[ ok | canced | b | Hep |

T T TaT T A} T T T

The spectra in the NIST EI MS/MS libraries are entered in at nominal mass. Many higher molecular
weight compounds often have enough mass sufficiency (hydrogens) or deficiency (bromine, fluorine,
etc.) that the ions in their spectrum cause the observed mass to be increased by one or decreased by



one, respectively. This is of course more of a problem in LC-MS analyses, but can occur in GC-MS
analyses.

To correct a user spectrum, one can adjust the observed mass in the imported spectrum to its nominal
mass by using a routine in the NIST software. Go to the main menu and select:

+3 NIST MS Search 2.0 - [Quick, Presearch Default - InLib = -1

HEEIe Search View Tools |Options Window Help
RN 1

Library Search Options
@)|3s|Z | 2| |1. Cpd  Repicates
# | Sc. | Name

Spectral Import Options
2 A nd 2 11 4K

The “Multiply m/z in imported spectra by” value will need to be changed. The value of 0.99888 is
satisfactory if the mass sufficiency from hydrogens are causing the value to be searched to be rounded
up above. A value larger than 1 will be needed to correct for mass deficiency of compounds containing
many bromines, chlorines, fluorines, etc.

Spectral mport Options
—m/z Rounding
Muttiply m/z in imported spectra by

i :

and round to the nearest integer
Example: (CH2)n comection is 0.99888
—Optional [

Add following term to all
m/z before rounding

—

The “Include Synonyms” should also be checked to import other important information with the
spectrum.

Currently, it is not simple to enter spectra into the NIST library from MassHunter in accurate mass mode.
The many significant figures imported for the m/z values are retained when spectra are added to a



user's library using the Librarian function in the NIST library. The only way to currently remove them is
to first locate the ASCII NIST MSP file created by Agilent. This file SPECTRA.MSP was found at the
following location on my computer.

C:\Users'\u833430\AppData‘\Local\Temp

| opened the file and edited one of the lines using the Notepad program. | have to remove the 3™
synonym line in the header for the spectrum to be imported. For example in the header below:

name:Cpd 1: 10.949: +ESI Product lon (10.903, 10.924, 10.994 min, 3 Scans) Frag=175.0V CID@21.5
(327.0783[z=1] -> **) Extract ESI HRES POS MSMS0002.d AvgCE

SYNONYM:$:06Q-TOF MS

SYNONYM:$:00ms2

SYNONYM:$:04327.078338623047

SYNONYM:$:0521.45 V

SYNONYM:S$:10ESI

num:1908

50.0158762609922 47.56008

The line “SYNONYM:$:04327.078338623047”, which is the precursor m/z, was removed. This type of
line must be removed from every spectrum present in the MSP file. | then saved the file on my desktop
as SPECTRA.MSP.

The spectra or spectrum in the SPECTRA.MSP must then be imported into the NIST program. “Right
click” in the Spec List window (top one on left) in the NIST program as shown below:

23 NIST MS Search 2.0 - [Quick, Presearch Default - InLib = -2278, 79 spe
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1 Select All

1 Send To 4

1
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Then select the SPECTRA.MSP and click open.

.-{,a Choose file for spectra/structures import. ] ﬁ[

Lookin: | Bl Desktop ¥| « & ¥

-
. SPECTRA.MSP =

A, Type: MSP File
-n : Size: 203 KB
| Date modified: 1/26/2012 7:29 PM
S TEST.MSP
& = :I
Fiename:  [SPECTRAMSP Open I
Files of type:  [NIST Text ("MSP) =] Cancel
™ Open as read-only

Then import all or import selected spectrum as required to import desired spectral data for library

addition:
Number of Spectra fo*nd: 6 - 25]
# ] The names of spectra retieved | Import All I
1 Cpd 1: 10.949: +ESI| Product lon (10.903
2 Cpd 2: 11.453: +ESI Product lon (11.431, 11.4... lnpottSdededI
3 Cpd 3: 13.543: +ESI Product lon (13.519, 13.5...
4 Cpd 4: 14.232: +ES| Product lon (14.211,14.2.. | Import Options |
5 Cpd 5: 15.738: +ESI Product lon (15.710, 15.7...
6 Cpd 6: 15.769: +ESI Product lon (15.738, 15.7... Search Options I
_ Cancel |
_ e |
>
100- 327
50-
e 215 251
0 s l o , l l_ll l - 5
80 120 160 200 240 280 320

At this point, the spectrum can be added to the library of interest using the “Librarian” tab at the
bottom of the NIST program.

16 ni 17 219 YAFP.. | | ist_msms2) MkRPPG
\ Names f_Structures J InLib = -2278, Hit List PlotText of Hit

Lib.Search | OtherSearch | Names | Compae | [Yibrian |  msms |




Then select the spectrum of interest to add to the user library:

| e search view Tools Options window Help

s eBsLEBEE " «?

@[ @] D x5 8] (0]
# | Sc. | Name |

T

33341

The desired fields can be edited, the structure attached from the desired drawing program (clipboard
structure button), the MW and MF calculated from the inserted structure, comments added, etc.

x
Name Ilnpherrsd phosphate — Peak information
R | |
C18H1504P T m/z | Abund.
| T
—Other Names (Synonyms) g?, g i
e A
$:0521.45V 78 13
$:10ES! 93 10
LI 94 1
95 55
Comments I:und in plastic, Agilent QTOF 6550, J Little 9 4
99 3
Mol. Weight |325 ID Number 49 105 14 ¥|
4 I I »
CAS Number IO Peaks 68

Library Text File Accept |

Addto Library| Replace | Addto List

100 327

5: 7 183 oy @ o©

60 120 180 240 300

Ructian ICbboad#?/mhlcdsaun.

Ext Hep |




Often many masses are noted above the molecular ion. These can be removed by first “left clicking” on
the first mass to be removed then holding the “shift” key by selecting the last mass in the range to be
removed. Not consecutive masses can be selected by using the “ctrl” key to select additional masses.
The selected masses are then removed by pushing the “delete” on the computer keyboard.

After all the desired changes have been made, select “Add to Library” to select the library in which to
add the spectrum:

Choose library to save to
~— List of libraries

jl_user

msms_neg %
msms_neg_jl

msms_pos

msms_pos_jl

new ;'

Flel ]

— Library Statisti
43001 Spectra

1-48001 ID

If the first entry is being added to a user's library, just type in the name of the new library to be created.
After that, additional spectra can be added to the library.



