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See Full Course on NIST26 with new Integrated Deconvolution/Library Searching for
El GC-MS and LC-MS/MS)

Mass Spec (m/z) Interpretation Services

Organic Mass Spectrometry
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> Use the Help on Menu Bar and see Whats New ’ i
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windows give addition information 4 e e a8 B

Hide Locate Back Forward Print Options

High Mass Accuracy Spectrum Import and Display

Contents |ndex Search

~
21 Program Installation
- |21 Data Import

MS Interpreter Help Index

CQverview

[ MS Interpreter Help
e & = = e

& & = ) & : = .
Hide Locate Back Foward Print Options B S Interpter Help Hide Locate Back Forward Print Options
UE & = & B

Contents Index Search Structure window  Hide Locate Back Forward Print Contents Index Search Formula Calculator

Options

view
gram Installation
[=] Data mport
{3 Windows
{3 Commands
[£] What's New in MS Interpreter
[£] M3 Interpreter Help Index

@ Program Installation
@ Data Import

Mass Spectrum window
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There are two primary-views of the Mass Spectrum window depen| . = commands
Mouse pointer in the Mass Spectrum window: 1. the Show Fragm| .. 75] What's New in M3 Interpreter

The structure is displayed at anupper Contents P H i I
C Index Search Displays formulas of ions or neutral losses corresponding to a give

accuracy (500 mDa = Y2 Da)
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In addition, there is a Show unfiltered peaks view, which can be u¢

Formula Calculator window when Mass S

The red portion of the structure corresy
structure. The first box shows the nomi
number of different substructures, and

Two view the various possible configul
ion. A single click of the Right Mouse £

A dropdown list box will also appear in
there is onlv one nossible exnlanation

(RMB) menu or by use of the Fl button on the Toolbar. There is alst
with the Show Fragments and m/z Diff. (Select Anchor) views an

View 1: Compute Formula Spectrum window (Low mass accu

All formulas listed in the table are a subset of the elements in the fc
QOdd/Even electron ion type (O+E), rings+double bonds (RDB), ex:
that of the formula entered is also shown. By default, 500 mDa is a
Mass button is the charge of the species being ionized (+,0,-)=C

Putting the Mouse pointer on E—=4__1 and clicking the left Mous:
As a new element is entered, the display updates.



Other Training Videos and Handouts on MS Interpreter

» Many other resources from previous versions
» Very useful still, especially for the new user!

> See Links below

Mass Spec (m/z) Interpretation Services
Organic Mass Spectrometry

NIST MS Interpreter

NiST lity NIST Data Centerto assist in the eval s spectra. Th

Below are some CoUTSe resources teaching the s of the program:

Video for E1 Use
Handout for | Use
Video for Tandem Use
Handout for Tandem Use

Below are other resources from NIST:

Basic Description of Program

ASMS 2017 Poster: A New Relesse for High Mass Accuracy.

ASMIS 2018 Poster: Enhancements for Processing High Mass Accuracy Tandem Data
ASMIS 2019 Poster: New Developments in the Modeling of Spectra

Dawioading and installing Newest Program

Overall Use of MS Interpreter with NIST EI and Tandem Processing Software.

Rerum o Home Pace

 origins of peaksin &

It operates

ith the MS Search Program. ft works with

See link

- V4.0 (2026): start with NIST26
- V3.0 (2023): start with Part 0
= V2.4: start with Part |

Videos and Videos Zipped:

NIST26

Part 0: Changes in EI NIST23 Program (V3.0)

Part |: Spectral Searches with NIST MS Search

Part |I: Structure Searches with MS Search and Using MS Interpreter
Part lll: AMDIS (NIST) for Processing El Mass Spectral Data Files
Part IV: Advanced NIST Hybrid Search of El and MS/MS Spectra
Part V: Creating and Sharing User El and MS/MS Libraries

Part VI: Creating and Using Retention Indices in NIST Software

Part VII: Tracking Complex Coelution with AMDIS and NIST Search

Parts 0-VI Zipped

Detailed Handouts:

Part 0: Changes in EI NIST23 Program (V3.0)

Part I: Spectiral Searches with NIST MS Search

Part |I: Structure Searches with NIST Search and MS Interpreter
Part lll: AMDIS (NIST) for Processing El Mass Spectral Data Files
Part IV: Advanced NIST Hybrid Search of El Spectra

Part V: Creating and Sharing User El and MS/MS Libraries

Part VI: Creating and Using Retention Indices in NIST Software
Part VII: Tracking Complex Coelution with AMDIS and NIST Search


https://mzinterpretation.com/2021/01/nist-ms-interpreter/
https://mzinterpretation.com/2020/08/ms-master-class/

Can Send Any Result in Chromatogram List

{E| PRE-RELEASE NIST MS Search 4.0 (Any mode) - [Oban_14_El_1, El, nHits=85]
21 File View Window Help
Hms ?

[CJReload on Startup Highlight Score  >=800 +  Filter Score  None ~ Max2Med Al ~ | Merge Duplicate ID  <=2.0sec
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RT/min [k
# RT Score Abund Rel. AbUncerntPct DotProd RMatch Prob Max2Med Formula Dbs LibRl Lib ID

25 6.6988 676  0.00800 0.0 676 676 64 13 ClaH1L.
26 6.7908 943 0.0577 26 924 943 45 69 C3H60: Library Search
27 6.8775 866  0.0636 1.0 851 866 39 27  ceHl4a
28 7.3520 463 00191 0.0 163 463 22 18 cinz!|  Library Search Options
29 7.4213 853 00263 11 814 853 42 53  C3H6O. > .
30 8.0785 939 390 0.1 991 941 96 1249  Cl0HZ. Spec List
3 83185 959 0393 14 989 959 95 154  C2H40: . . .
» arra o3 o 0o b o 5y conao Copy Selected Hits to Clipboard Compare List
3 89209 655 0023 00 599 655 12 18 C20M2.| Eynort Selected Hits to Text File MS Interpreter
34 9.0809 794 00106 38 794 794 35 57  C3H6Oj
35 9.1396 720 0.0206 0.0 620 859 24 49 C26H2., Show Selected

92622 %07 00268 217 923 507 55 17 C7H60
37 93302 827 0110 1.7 808 827 98 46  ClH2.
38 95501 720 0.0403 185 681 720 %0 10 CclzH2. .
39 97395 776 0.00849 0.0 756 776 1 17 comnq Properties
40 101353 923 00145 0.0 923 923 84 13 C3H6O0 37 486 Acetone

79 d 1396 Decanoic acid, ethyl ester

A9 in |KE7R fRAR na2%7 1R /K2 fRAR a4 24 ~1TIH2 oan 1448 n. i aeid L - actar




Overall Process
Spectrum is sent from Chromatogram for the unknown identification from bottom list to MS Interpreter,
Structure for known is paired with the Unknown’s El spectrum in transfer process

User gets the accurate mass errors in ppm and the proposed substructures assigned to observed fragment ions

Can send spectrum from text section of “Head to tail” display, but for the top one just get the accurate mass spectrum no structure
For the bottom one, get the library spectrum and its structure
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Component at scan 1424(10.688 min) in C\GC MS data files\KnowltAll_test files\Oban_14_EI_1.cdf - MS Interpreter - =] X
File Edit View Options Help
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5 (1721 | 66051661 | Cag07 | CaH1E [gohit/Diss |+1] 66 | 89 | 79 [-14] 999 [0ad

Mass S A = 200.0000;
Component at scan 1424(10.686 min in CAGC MS data flesyKnowhalltestfss{Oban_14_E1_1.cd
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L-Click: Select, R-Click: Menu, L-DblClk: send or set parent., L-Drag: zoom



Sending Unknown Accurate Mass Spectrum to MS Interpreter and Adding
Structure of Identified Component from Lib Search Window (First Step)

» Use this approach if the best hit in Chromatogram is not the best candidate
» Compare a hit with lower Match Factor
» Copy the structure of second-best match in Lib Search Window to clipboard

# Lib. Match  Prob. (%) DBs PSS .Match R.Match Name
1 M 921 76.3 24 921 921 Decanoic acid, ethyl ester

2 M 873 105 .

3 M 846 442 Library Search nethyl- &
4 M 832 283 19 Structure Similarity Search ethyl est
5 M 805 119 25 ethyl est
6 M 783 0.59 10 Show DBs
7 M 782 0.57 24 yl ester

Copy :
8 M 769 0.37 12 id, ethyl
9 M 754 023 7 Select All id, ethyl
10 M 754 0.23 27 Close All Replicates d. ethyl e
11 M 744 017 25 hy! ester

12 M 733 0.14 Export Selected Spectra dlme.thyl

13 M 732 0.11 2 _ _ thyltridec
14 M 732 011 74 Copy Selected Hits to Clipboard yl ester
15 M 731 01 24 Export Selected Hits to Text File d. ethyl ¢
16 M 730 010 2 thyl este

»

17 M 730 010 1 Send To x0-, ethy
18 M 728 0.10 2 Find name in Names tab id, 2.6.10
19 M 28 0101 Copy Structure to Clipboard noic ac
20 M 727 0.09 5 : id

21 M 725 008 2 Print anoate
22 M 722 0.08 Print Preview 4-dimeth

23 M 720 0.07 2 noate
24 M 718 0.07 5 Properties anoate
25 M 711 0.08 — . yreprermrerersroreretl-dimeth

26 M 710 0.05 763 763 Undecanoic acid, 2,8-dime

a7 AA T nnc = aTCT T4 Mimdmmmim mmiel A bl 4
Names A Structures 7§ InLib = 133, Hit List



Sending Unknown Accurate Mass Spectrum to MS Interpreter and
Adding Structure an Identified Component (Second Step)

» Send the accurate mass spectrum from top window in Lib
Search to MS Interpreter

# Src. MW Formula Name
1 A 0 Componemmmnn AATALAN ARR i 1004
Library Search

Structure Similarity Search
Cut
Copy

Select All

Names { Sractres 7 Find name in Names tab Compare List

MS Interpreter
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mainlib; 382180 total spectra Import

100 Export Selected Spectra

Copy Selected ltems to Clipboard
Export Selected Items to Text File
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Print

n Print Preview
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Paste Second Best Hit Into Accurate Mass Spectrum Into MS Interpreter

Clipboard - MS Interpreter - o X
File Edit View Options Help
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Formula Calculator |

_ m'z exact miz | tormula 05E rate |relrate [onrate | ppm | b
_ Mas [ref-fmiz <J@0 <] pen| Los mizrzm BN EEET |C4H502|caH15|gsmruD.ss|+1 [ @ [ 73 [14] 9\ |Ddd|
Fomla ||m 2H2402 | Parent=2001771

Tlon |[O+E|ROEB| Mass |[Ppm|[C[H|O
CqHgOp[0dd] 1 |88.05188)-1.4) 4|82

Mass Spectrum for C12H2402; Mass = 200.0000 0000;
Component at scan1424[10 688 min] in C:\GC M5 data f\les\KnowImII test flIes\Dban 14 El 1.cdf
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User Proposed Structure for Accurate Mass Spectrum

»  First approach, user draws a spectrum in their preferred structural program
»  Circle the structure in structural program
»  Copy which puts in window clipboard
» Open accurate mass spectrum of interest in MS interpreter (send from Lib Search window)
»  Edit/Paste or click on structure box in MS Interpreter then Ctrl V
» Second Approach shown below, Often easier, send structure from Lib Search to Structural program and modify it
»  Much more efficient than drawing from scratch
Library Search
Structure Similarity Search o = pry
Show DBs alscan 1424(10,668 min) in CGC M5 data ﬁli“zrl"frx:'jpfil oo
jide by Sid= _}\ Difference J, Subtrscton g‘jgmgpl’:-ﬂmwgﬂmﬁmﬂ
Copy
Select All

Close All Replicates

Export Selected Spectra
Copy Selected Hits to Clipboard
Export Selected Hits to Text File

Spec List
Find name in Names tab

Compare List
Copy Structure to Clipboard

MS Interpreter
Print Default Structure Editor

Print Preview 29 4

il ACD/ChemSketch (Freeware) - [CANIST26\MSSEARCH\nistms1.mol]
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