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1. Introduction

The Simple Mixture Analysis (SMA) plugin is a simple and versatile tool for the quantitation of mixtures of
components via NMR. It allows the development and storage of methods for the rapid and consistent analysis
of samples. SMA also includes advanced reporting options, result visualization and reviewing capabilities, and

a system of alerts to automatically highlight potential errors.

In this manual, we describe all the features provided by the Mnova SMA plugin.

2. SMA dialog

The SMA plugin is found under the Quantitation tab in the Mnova software’s upper ribbon.

When opened, the SMA dialog presents the main buttons used to Analyze and Update results, generate Quick
Reports and Advanced Reports, and configure the general analysis Settings at the top of the screen. Below,

the two associated tabs are shown:

— The Analysis Data tab, where you will define the experiment to use, your sample and spectrum
parameters, and certain other metadata related to the current analysis
— The Results tab, in which you will review your analysis results and receive appropriate alerts about

errors (should they occur) and tests (when configured).

&0 & MestReNova BETA

Home  View Molecule  Prediction Tools Data Analysis Database  Verification  Elucidation  Chemometrics Binding  Automation Quantitation

Concentration Purity | Simple Mixture
Analysis
qNMR SMA T

= ~ -
p @ J B o M > o g B o N
Analze Updat «R 4 setngs | Epe Az port Seltngs | Expert
Analysis Data  Result Analysis Data | Result
Mixch
e ) a # Compound Result SNR .
® Library: SMA Lbraries & 0 Mixture: £
Nome: A
0.00
Descriptior v
™ od
Parameters - Y
standard | Custom 4 aso
Sample Spectrum o 0 R
o Number of Scans (NS): T 9
Receiver Gain (RG): e
Reference Concentration (RC): 1.0 TS 2,
Sample Welght (SW) (mal: Temperature (T):
5 | Width W):
Reference Weight (RW) [mg]: ErEl T
Spedtral Size (SpecS):
LI Spectrometer Frequency (SF):
Metadata 4 »
v Alerts v| Alerts
O
Pages Mc 9
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All the available action buttons are described below:

Simple Mixture Analysis dialog

Button

Description

Results Tab
Anaiyze Analyze sample
Ugc Update result A Zoom on first compound to view detailed result
ﬁﬁs Configure SMA analysis settings ‘ Zoom on previous compound
mm Create a quick report with result ' Zoom on next compound
..ﬁ...m Create an advanced report with result v Zoom on last compound
=
Ex;m Lock Expert mode D Uncheck all displayed results
n .
1 Activate Expert mode Check all displayed results
Expert
Analysis Data Tab L} Show/hide Reference results
SR Description o, Show/hide results with no valid multiplets
- ;
=z Open Library manager 0.00 Change number of decimals
. Create a new mixture ? Modify zoom factor on the spectrum
o3 TR
Fa Edit mixture n_'rf{ Smart cuts of areas between the multiplets
[ ,
D\ Read Sample’s parameters ;@ Stack compound spectra from DB

Clear parameters and metadata

Load results saved in the active document

\ ﬁﬂf

=

Group alerts by time or compound

Clear alerts

Bl |«

Open custom parameters manager

The Expert mode gives access to all of the SMA plugin’s features. It allows expert chemists to set up an

experiment’s SOPs and define analysis settings. Locking the Expert mode will hide these functionalities, as can

be seen in the image below.

Simple Mixture Analysis

> @

Analyze Update

Analysis Data
Mixture

# |Library: Brucine Mixture:
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Result

Expert mode

8

Quick Report

B

\dvanced Repori  Settings

—
1
Expert

~ | escription:

x

Simple Mixture Analysis

> @

Analyze Update

Analysis Data
Mixture

Library: Brucine

Non-Expert mode

& x

Quick Report

Result

Mixture:

~ | esciption:
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3. SMA analysis setup

SMA analysis requires a valid mixture/experiment (“.exp” file). Developed and validated methods can be
stored in libraries for future use and can easily be shared with other users. It is possible to create an unlimited

number of different experiments and save them to either pre-existing or new libraries.

3.1.Creating a new library

@

In the Simple Mixture Analysis dialog, click on = to open the Library Manager.

1. Click on New Library
2. Choose a name for the library
3. Click on OK
4. Select the folder in which you want to save the library
5. Hit OK

Your new library is created in the location specified.

Library Manager

New Library | Select Library

Current Library: C:/Users/Usuario/Desktop/Datasets/By plugin/SMA/Brucine

@ Cheose a name for the Library ? Xt
Mixture

Y. [CEERS

-
Ya
‘ I New Mixture

OK ﬁ Cancel 2ed
~ -

AR Delete Mixture
Q) Select a folder to save the library X
« v 1 SMA > #15591 Aspirin v O Search #15591 Aspirin
Organize ~ New folder - (7]
I Desktop ~  Name Date modified

. 4
- Do

& Documents

= Pictures

@ 4_Course Certificates
7_Software_Mnova_Mbook
Mixture
Results
SMA

c ownCloud
@ OneDrive
= This PC

& Network
v < >

| Select Folder ? Cancel

Folder: | #15591 Aspirin

You can now click on New Mixture * to create a new experiment (refer to section 3.4).
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3.2.Selecting a previously created Library

@

In the Simple Mixture Analysis dialog, click on = to open the Library Manager.

1. Click on Select Library
2. Choose the location of the library you have already saved, or where you want to save your new
experiment

3. Select Folder.

Library Manager

New Library | Select Library
NS
0 Load library X
« v > Data > SMA > Aspirine dataset v 3]
Organize = New folder - @
-
Documentos A Nam ate modified Type e
New Mixture
I
magenes #15591 Aspirin 1 11 M 2.
Ya
Aspit ! 1 M e !
W This PC spirine sample Delete Mixture
¥ 3D Objects Mixture components .
e
New Library 1 1 M fold
I Desktoy
P 9 T s aione as ol Import AssureNMR Method
& Documents \ %
4 Downloads v
B Music
&= Pictures
B videos
Z.. Windows (C)
- FE—
-
* OK Cancel
=
v o< >

Folder: | Experiments

3 Select Folder Cancel

You can now select an experiment from the open library and hit OK to use it for your analysis, or even delete

a previously added mixture by clicking on Delete Mixture.

—
= -

New Library  Select Library

Current Library: 'X:/Data/SMA/Aspirine dataset/Experiments

Mixture Description L
New Mixture
1 Aspirin Exp 1 23
Delete Mixture
2| Aspirin Exp 2 Determination of the levels of: Acetylsalicylic acid, Ascorbic aci...

VS
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Otherwise, you can Import an AssureNMR Method, as explained in section 3.3, or create a New Mixture 2

by following the steps described in section 3.4.

3.3.Importing an AssureNMR Method

To import an AssureNMR method, press the Import AssureNMR Method button # and select the

“* quantMethod” file from your directory. Click on Open.

s =

New Library  Select Library

Current Library: C:/Users/Usuario/Desktop/SMA Libraries

File Mixture Description &
Ya
1 C:/Users/Usuario/Desktop/...  Aspirin Ci Quantifying Aspirin components New Mixture
e
_ _ o . Delete Mixture

@ Select Method File w

-
Import AssureNMR Method
& o~ e == mzmm

Organize = New folder

Name Date modified

OK Cancel
] TestMethod quantMethod 4/11/2022 6:20 PM QUANTMETHOD File

| File name: |quantificationMethod *.quantMethod

SMA will convert the AssureNMR Method into and “.exp” file that can be correctly read and run using Mnova

SMA. A message will appear when the conversion is complete. Click on OK. The AssureNMR mixture will appear
in the library table as seen below.

€ s

New Library ~ Select Library

Current Library: |C:/Users/Usuario/Desktop/SMA Libraries

File &
) o Mixture has been successfully created: ’-_
1 C/Users/Usuario/Deskty C:/Users/Usuario/Desktop/SMA Libraries/ New Mixture
TestMethod.exp o
¥
1 Delete Mixture
i
T -
T & fe
New Library ~ Select Library
Current Library:  C:/Users/Usuario/Desktop/SMA Libraries
File Mixture Description &
¥a
1 C:/Users/Usuario/Desktop/SMA Libraries/Aspirin Ci.exp Aspirin Ci Quantifying Aspirin components New Mixture
g:msers.’Usuariﬂ/Desktop.'SMA Libraries/TestMethod.exp  New Method Imported from Assure NMR 2
Delete Mixture
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You can now select the mixture and press OK to open the Mixture Creation/Edition dialog and edit it, or to
otherwise simply use it for your analysis.

—_—
- =
New Library  Select Library

Current Library: | C:/Users/UsuariofDesktop/SMA Libraries

File Mixture Description £
a
1 C/Users/UsuariofDesktop/SMA Libraries/Aspirin Ciexp Aspirin Ci Quantifying Aspirin components New Mixture
Users/Usuario/Desktop/SMA Libraries/TestMethod.exp  New Method Imported from Assure NMR :,u
Delete Mixture
-
Import AssureNMR Method
2 0K Cancel
Mixture Compound -
0 +*
Name:  |New Method Units: (%~ = = &
- Save Compound Add From Document DB Assistant
Descriptio  Imported from Assure NMR
Compound List
# - Compound Type +
g v 3 TSP Reference
[~ -—
v 4  Aspartic acid Compound
E B P ‘ . + -
L ' Click on to add a new Compound
v 5  Citric acid Compound
v 6 Salycilic acid Compound

It
Click on —X to add a new Compound from the current Document

Click on Eﬁ DB Assitant to start the Wizard

Click on any of the Compounds in the list to see its details. v

oK Cancel

Notes about imported AssureNMR experiments:

- The generated “.exp” file name matches the original AssureNMR method file name.

- The Mixture name is set to “New Method” and the Description to “Imported from Assure NMR”.

- The Calculations, PCA, and Processing options are all unchecked by default.

- The “Std. Concentration Eq.” is set as the default Formula for 1D NMR methods and generated automatically

for each compound; for 2D methods, the default Formula would be the “User Eq” and must be manually

entered by the user.

- The “Sum” integration method is set by default for all the compounds.
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3.4.Creating a new mixture/experiments

To add a new mixture/experiment to your library, use the New Mixture button * in the Library Manager or

in the Simple Mixture Analysis panel.

—
S -
New Library  Select Library

Current Library: X:/Data/SMA/Aspirine dataset/Experiments

Mixture Description A
New Mixture

3.9
¥a
Delete Mixture
id, Ascorbic adi... ;

> @ =
O R Import AssureNMR Method

Analyze Update

Analysis Data Result

Mixture
@ Library: New Library & |5 Mixture:
Parameters OK Cancel

The Mixture Creation/Edition dialog will open. Add a name and short description for your experiment.

Mixture Creation/Edition
Mixture
Name: Aspirin Exp Units: | mg/L v

Description; | Determination of the levels of:
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Mixture compounds can be added in one of three ways:

A. Manually, by entering compound details piecemeal

B. Automatically, from an open Mnova document

C. Using the DB assistant

Mixture

Name: Aspirin Exp Units: |mg/L  ~

Descriptio  Determination of the levels of:

Compound List A
# Compound Type i+|
=
=

4b |

Options

P/N 283 R2

Compound B C
= A% &

Save Compound Add From Document DB Assistant

Click on + to add a new Compound &

At
Click on X to add a new Compound from the current Document

Click on & DB Assitant to start the Wizard

Click on any of the Compounds in the list to see its details. v

OK Cancel
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A. Manual addition of mixture compounds

Click on the + button to add a new compound, then fill in the compound’s information.

A.1. Compound details

In the Compound details section, enter the compound Name, Type (Reference, Compound, Impurity, or

solvent), Molecular weight, and NMR dimension. Then, choose a Color from the available color palette to use

in the display of the results.

Compound

Save Compound

+*
5

Add From Document DB Assistant

I Compound Details

Name:
Color:

Spec. No:
Type:

Mol. Weight:

Dimensions:

Compound Formula

Compound Options

P/N 283 R2

Acetylsalicylic_acid

Orange -

1 -
Compnd. v
180.16

1D =

@ Select a Color X

Basic colors

L Ll e
EEEEENET
L L F 0 e
L e
L L1 I
EEEENCOEOL

Pick Screen Color

Hue: 0 < Red: 255 ©
Custom colors Sat: 255 *| Green: 0 *

o O0O0o0 Val: 255 2 Blue: 0 <

Add to Custom Colors HTML: #ff0000

0K Cancel L

= .
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When adding a Reference to a mixture, a new bloc of fields appears to allow you to choose the Reference
type and fill in the Reference Spectrum Acquisition Parameters.

When using an Internal Reference, these parameter fields can be completed manually.

Compound Compound
+
=] e Y =] Af &
Save Compound Add From Document DB Assistant Save Compound Add From Document DB Assistant
Compound Details Compound Details
Name: TMSP Name: TMSP
Color: Black - .. Color: Black -
Type: Reference - Type: Reference =
3 Reference Type: i
Reference Type: | »
. Compound |5, = o Weight: 116.07
Mol. Weight: Impurity \/ 3 ]
Dimensions: Solvent Dimensions: 1D =

Spec. No: 1 v Spec. No: 1 =
. Reference Spectrum Acquisition Parameters

Number of Scans (NSR):
Receiver Gain (RGR):
Pulse Width (PWR):
Temperature (TR):
Spectral Size (SpecSR):
Spectral Width (SpecWR):

Dilution Factor (DFR):

When using an External PULCON reference, you must define the path in which your reference spectrum can
be found. The Reference Spectrum Acquisition Parameters are then automatically completed with the

information available in the spectrum file.

Reference Type: External PULCON v
Mol. Weight: 116.07
Dimensions: iD -

Spectrum File: Jsuario/Desktop/Datasets/Mnova docs/ExternalRef.mnova

Reference Spectrum Acquisition Parameters

Number of Scans (NSR): 8

Receiver Gain (RGR): 38

Pulse Width (PWR): 6

Temperature (TR): 29

Spectral Size (SpecSR): 16384

Spectral Width (SpecWR): 4801.34437643

Dilution Factor (DFR):

When using an External Bruker PULCON automatic reference, the Reference Spectrum Acquisition

Parameters are automatically parsed from the eretic file.
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L

A.2. Compound formula

In the Compound Formula section, you should add your compound’s multiplet(s) chemical shift range(s) and

the Number of Nuclides (NN) required for the calculation. These ranges can either be added manually or

imported from an active spectrum or a document. Follow the steps in the images below in each case.

Add ranges from current Spectrum
|2
%

Automatically

grzagpon I
P PR TR P
RREG NEaLgessorr e R s
7.6834
X(8.14, 746, 1.71)
6 (dd) 3 (dd)
7.9742 7.2314
7.80,1.74)| |X8.17, 1.15) [ ] .
5 (td) [ Q@ sma ? %
1(72;5‘1117) . .
L oH Select the spectrum and press Continue
: M stop P> Continue
[ 1]
TRy

N

13(s)
2.3606

)

130

80787.6747.270686.6646.2605856545250 4846444240 38 3.6343.230 2826242220
f1 (ppm)

Intensity

Add ranges from current Spectrum

1]

Manually

AP AXINTORYDE B EE R 22 93D

Q sma ? X

Zoom-in to the range and press Continue

Msiop | P> Continue

lll.lll il

80 75 70 65 60 55 S0 45 40 35 30 25
1H (ppm})

P/N 283 R2

Add ranges from current Spectrum

Pattern Recognition

s K O
Active From To = Mult J's NN pattern |~ |
v 8.00 795 dd 108,17 1 -
4 772 765 ddd 8178171 &
v 748 742 7612 1
v 726 720 dd 8212 1 v
Add ranges from current Spectrum - -Pattern Recognition

b K O
Active From To  Mult J's NN Pattern L 2
v 800 795 dd 10817 1 -
4 772 765 ddd 8178171 &
v 748 742 7612 1
v 726 720 dd 8212 1 v
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Another possibility is to run a Peak Pattern Recognition to find a multiplet pattern in your 1D spectrum when
peaks overlap. In this case, a spectrum of the pure compound and a set of parameters must be provided to be

used as a reference for the Pattern Recognition.

Pattern Recognition

) ™ |
© Select Pattern File X
Data » SMA > Aspirine dataset » Mixture components v U
Organize = New folder - M @
& Testing and Validation Data ~ 1 fified Y 9 Apply To All Compounds
© AspirinC-1 Multiplet Search Window Amplitude: 0.100 ppm
O AspitinC-2
e Integration Threshold: 10 %
O AspirinC-3 V.
O AspirinC-4 9 1 M MA Centroid Tolerance: 0.100 ppm .
> This PC O AspitinC-5 1 M 6 E—
ancel
B 3D Objects G AspirinC-Ref NOV.
) I Desktop
§ Documents
4 Downloads

Add ranges from current Spectrum - -Pattern Retogpition

) 1
Ay & 7

Active From To Mult  Js NN Pattern |~|

.‘,:v< » v 800 795 dd 108,17 1

File name: | AspirinC-4 *.mnova

v 772 765 ddd 8178171 &

The Pattern Recognition Settings include:

e The Multiplet Search Window Amplitude: to determine the amplitude, in ppm, of the peak search
window for the mixture multiplet. The search window will be the range of the Pattern Multiplet
extended by the amplitude: (from_pattern+amplitude, to_pattern-amplitude). For example, the
search window for the first multiplet in the example above, where amplitude is set to 0.1000 ppm,

would be [8.022 + 0.1, 7.935 - 0.1].

o The Integration Threshold: to define the limiting percentage of the total area of the peaks within a

scale of search window.

e The Centroid Tolerance: to determine the distance between the centroid of the reference pattern

multiplet and the multiplet to be considered by the tool. The higher the tolerance, the greater the

number of matches that might occur.

Once you have configured these parameters, you can apply them to all the compounds in the mixture.
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Next, you must determine the equation to use for quantification. You can either choose one of the three hard-
coded formulae available for Concentration, Mass % and Purity, add your own formula, or select an External
PULCON equation to be applied. In any case, by clicking Apply to all you can apply the formula you choose to

all the mixture components. Otherwise, you must add a formula for each compound separately.

Compound Formula |

Formula

Mode: |Std. Concentration Eq.
Std. Concentration Eq.
((NN1/ Std. Mass Eq.

Std. Purity Eq.

User Eq.

External PULCON Eq.

External Bruker PULCON Automatic Eq.

A.2.1. Std. Concentration, Std. Mass, or Std. Purity equations

When applying one of the hard-coded concentration, mass, or purity formulae, the equation is automatically

generated with the multiplets and retrieved spectrum parameters, as shown below.

Formula

Mode: Std. Concentration Eq. v Apply To All a

(((T1/NN1)+(12/NN2)-+(I3/NN3)+(I4/NN4)+(I5/NN5))/S)*CCF

Formula

Mode: |Std. Mass Eq. -1 appiyToal| i) 23

(((T1/NN1)+(12/NN2)+(I3/NN3)+(14/NN4)+(15/NN5))/5)* CCF*MW
Formula

Mode: | Std. Purity Eq. v Apply To All a

((((11/NN1)+(12/NN2)+(I3/NN3)+(I4/NN4)+(I5/NNS))/5) *(CCF*MW)/
SW)*100

A.2.2. External PULCON equation

When using an External PULCON equation for quantitation, PULCON parameters must be provided (via an

“eretic” file or manually) to correctly apply the equation.

Click on this button to open the PULCON Parameters Manager:
— Enable and import the “eretic” file included in the raw data folder. The parameters are retrieved and

displayed in the table, as seen in the image below.
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Compound Formula

Formula

Mode: External PULCON Eq. v Apply To All

CCF * [ ECORR * CAL ]/ [ ESCAL * INTSCL ] * [T/ TR] * [PW / PWR] * [NSR
/NS ]* [RGR / RG] * [SpecSR / SpecS] * [SpecW [ SpecWR] *((I1/NN1)+(12/
NN2)+(I3/NN3)+(14/NN4)+(IS/NN5))/5

‘..?PU‘[CON garameters Manéqer ?
port Parameters File: |C:/U n {pdata/1/eretic
Name Identifier Value
TITLE TITLE Parameterfile, TopSpin3.5pl5 —
caoate catoate B
ECONC ECONC 15
ECONCU ECONCU mmol/|
ECORR ECORR 1
EINT EINT 8613174.015625
ElW ElW 1
| EPOS EPOS 0

— Otherwise, press the Add button + and type the parameters Name and Value manually.
Compound Formula
Formula

Mode: External PULCON Eq. h Apply To All

CCF* [ ECORR * CAL]/ [ ESCAL * INTSCL ] * [T/ TR] * [PW / PWR] * [NSR
/NS ] * [RGR [ RG] * [SpecSR [ SpecS] * [SpecW / SpecWR] *((I1/NN1)+(12/
NN2)+(I3/NN3)+(L4/NI 2 e e

Import Parameters File:
Name Identifier Value

ECORR 1 9 Type -

You can remove parameters from this table using the Remove ~ button.

Click OK to save your changes. The External PULCON equation is now correctly defined.

A.2.3. External Bruker PULCON automatic equation

When using an External Bruker PULCON automatic equation for quantitation, PULCON parameters are
automatically read from the raw data files and no further configuration is needed.
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A.2.4. User equation

To add your own formula, choose the User Equation mode; the Formula Editor will open. Use the available

buttons to type and check your formula for errors. You can read more about the formula editor in our

associated blog post.

o

(((NN1/11)+(NN2/12))/2)*RC

Concentration Purity Statistics v

o o [w] (] | oG o Y X O Check Formula

Legend

Compounds

CCF : Concentration Factor of Reference
C_Salicylic_acid: Concentration of: Salicylic_acid
C_Ascorbic_acdd: Concentration of: Ascorbic_acid
C_Acetic_acid: Concentration of: Acetic_acd
C_Citric_acid: Concentration of: Citric_acid -
Number of Nuclides
Integrals
Custom Parameters
ERETIC Parameters

Others

OK Cancel
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Note that you can also define custom or PULCON parameters to be used in the equation for the concentration

calculation.

Custom Parameters

Defining custom parameters can either be achieved from the SMA main dialog in the Custom tab, or from the

Mixture Creation/Edition tab in the Compound Formula section. Click on this button, 8 , to open the Custom

+ to add a new row in the table. Select the cell and type a name and an
identifier (a nomenclature to use in the formula) for your custom parameter, then click OK.

Parameters Manager, then on

Simple Mixture Analysis & x Compound
= =] A3 &
’ @ f ] ? Save Compound Add From Document DB Assistant
i solsBins Sport ISR Bipen Compound Details
Analysis Data  Result Compound Formula
Mixture Formula
. &+ #0 Mixdure: i} i i i 1
- Library: SMA Libraries & __o : (& /l_J_sers{Usuam/DesklupfSMA Libraries/Aspirin Ci.exp Mode: [Std. Concentration Eq < hoaty To Al 1
ame: Aspirin Ci :

Desariptior Quantifying Aspirin components (((T1/NN1)+(I2/NN2)+(I3/NN3)+(I4/NN4)+(I5/NNS))/5)*CCF

Parameters

Standard | Custom

Name Identifier Value
Add ranges from current Spectrum Paern Recognition
Custom parameter 1 CP1 ™ N - a
Q ult. Js NN pattern || 4
Name Identifier +
Custom ... cp ==

Custom ... cu

Select cell and type name
and identifier

oK Cancel

The custom parameters are now added to the Custom table and to the Formula editor and can be used in the
equation. Values for custom parameters can be added manually or read from the Parameters table of the
sample, as shown in the image below.

Q Parameters
@ B BE %
(((NN1/T1)+(NN2/12))/2)"(CUJCP)* CCF Report Copy Setup Customize
Parameter Value

X:/2014/20140701/Aspirin_A2_neu_01/

1 DataFile Name  xchirin"A2_neu_NOESY_01.fid/fid

Concentration Purity Statistics v 2 Title Aspirin_A2_neu_NOESY_01

o o [ml]] ] | oG |0 96| | X || O check Formula RC:-LO--
3 Comment g E

Legend

Compounds

Parameters
Number of Nudlides %
e Standord | Custom Read parameters

“iel?

e Name Identifier Value G
Custom parameter 1 |CP1 20
Custom parameter 1: CP1
Custom parameter 2: CU Custom parameter 2 |CU 10

ERETIC Parameters
Others

0K Cancel
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PUCLON Parameters
How one defines PULCON parameters is described above. The PULCON parameters are added to the Formula

editor, as seen in the image below, and can be used to complete the user custom equation.
Legend

Compounds
Number of Nudides
Integrals

Custom Parameters

PULCON Parameters

ECONC: ECONC a
ECONCU: ECONCU
ECORR: ECORR
EINT: EINT

ELW: ELW

EPOS: EPOS
ESCAL: ESCAL
EUNIT: EUNIT
INTSCL: INTSCL v

Others

OK Cancel

A.3. Compound options

In this section, you can configure the following calculations and analysis options:

o Not Show in results: if checked, the results of the analysis will not be displayed in the Results tab. This
is particularly useful when you want to use the integrals of a certain compound A to calculate the
concentration of another compound B of the mixture, but you are not interested in the quantification
of compound A itself.

Compound Options

General

+/| Not Show in Results

e Force compound creation: if checked, a compound will be created, even if no peaks were found in the
defined ranges. This “fake” compound will be visible in the results table, and alert messages about the

creation of peaks will be displayed so that you can review the spectrum and fix the problem manually.

Calculations

|\/ Force Compound Creation |

Use Absolute Integrals Values
Integration Method

Peaks ® Sun Edited Sum Apply To All
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Enable/disable the Use of absolute values for integrals.

Calculations

Force Compound Creation

| v Use Absolute Integrals Values

Integration Method

Peaks ® Sum Edited Sum Apply To All

Integration method: choose the integration method and apply it to all compounds, if needed.

Calculations

Force Compound Creation

v | Use Absolute Integrals Values

Integration Method

Peaks Sum ® Edited Sum Apply To All

e Once all the required information is entered, press this button, =| , to save the compound to the

Compound List, as shown below.

| - Mixture

I Name: Aspirin Exp Units: |mgj/L -
Descriptio  Determination of the levels of: =
Compound List
@ # -~ Compound Type +
9 v 1  TMSP Reference
Bl 2 Acetylsalicylic_acid Compnd. d‘

v

P/N 283 R2
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8 =

Save Compound Add From Document

Compound Details
Compound Formula
Compound Options
General
Do not show in Results
Calculations
Force Compound Creation
v| Use Absolute Integrals Values
Integration Method

Peaks Sum ® Edited Sum

&

DB Assistant

Apply To All
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B. Adding mixture compounds from an Mnova document

Open your mixture component files in Mnova. You can either have them saved in separate files or grouped

on several pages in a single Mnova file.

Multiple Mnova documents

I 8] Aspirinc-1* x O] AspirinC-2 < O] AspirinC-3 x 0| AspirinC-4 x O] AspirinC-5 x

O] AspirinC-Ref x

N = -
§88%F  HEEEmanE EE T "
OR RERE  Hiddadag EEERHER R
17
One Mnova document with multiple pages 1
r - Aloa) B (dada) o ar
8] Aspirin_components x
] EE L e .
fEEf  Hodudene  sR0gesfiose .
16
A (dd) B (ddd) cm 15
_J[?{Qg,l Y| |xezs 722107 099 1
13
12
11
10
=
9
s ; g
o { .
6
| 5
‘ 4
‘ 3
| 1 2
W |
Ji [ | Ih | ‘YJ '
I N I G G S o
B - 8
- - - -1
84 83 82 B1 B0 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64
4

Pages 2 x|
[ 1) Asprin_pius_c_Test noESY_02 | =
il
2. (1) Aspirin_plus_C_Test_NOESY_02
3. (1) Aspirin_plus_C_Test, NOESY_02
a
v
» = v

Select the Mnova document or Mnova document pages with the compounds you wish to add, then click on

A+

—* to import the compound’s details into the SMA Mixture Creation/Edition panel.

Eﬂ Aspirin_components* X

Compound
Units: mg/L  ~

~

-
3

Add From Document

B

Save Compound

pe

Click on + to add a new Compound

4p |

)
Click on X to add a new Compound from the current Document

Click on % DB Assitant to start the Wizard

Click on any of the Compounds in the list to see their details.

DB Assistant

oK

[»

Cancel
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r150

ri40

r130

ri20

110

rioo

90

80

fgtensity

70

r60

] «

FVEVETEEE LR

5. (1) Aspirin_plus_C_Test NOESY_02

EVPPE R aGEERTEREERE
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The added compounds will appear in the Compound List, as shown below.

Mixture

Name: Aspirin Exp Units: mg/L  ~
Descriptio Determination of the levels of: =
Compound List

# Compound Type +
9 v/ 1  TMSP Reference
M2 Acetylsalicylic_acid Compnd.

4b |

v 3 Salicylic_acid Compnd.
v 4  Ascorbic_acid Compnd.

v!5  Acetic acid Compnd.

v 6  Citric_acid Compnd.

You can now select any compound from the list and Edit ~ its details, as detailed in sections A.1.-A.3.

C. Using the DB assistant to add mixture compounds

Launch the DB assistant by clicking on & . Enter the server connection details, then click on Connect.

Compound
(] +
= e § ="
Save Compound Add From Document DB Assistant
Connection
E Connect |
Server: \owalhost Port: 5504
User: Test Password: eeeeesee
Keep Open the Connection /| Save Password

Check the Keep Open the connection or the Save Password options, if needed.

. T
Choose the DB you want to search, then type the text and click on * to search. You can also search your

A
database by multiplets/peaks. To do so, open a spectrum in Mnova, then click on the ** button.
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A search can be performed for a specific database field and/or by substrings. Results can be filtered by
dimension (1D or 2D).

Search
Database: TestDB v
Search for text: |Aspirin Tn
Field: INMR Spectrum -> Modified =l 4=
Molecule -> Atoms a
| Substring  [Molecule -> Aliases
|Molecule -> Label
Results Molecule -> Name
NMR Spectrum -> Mnova Version I Eg.
# NMR Spectrum -> Modified bCO
NMR Spectrum -> Created },5\
NMR Spectrum -> PageWidth
NMR Spectrum -> PageHeight
INMR Spectrum -> PagelD N

LR

o3

| Substring Filter By Dimension: iD ~

The search hits will appear in the Results section. You can double click on a database record to open and view

it, or you can select more than one record and click on the zoom button Jo, to open them all at once.

To help you select the hit spectrum that best fits your analysis, you can stack database hits with the analyte

spectrum (open with Mnova or select in the Current Mixture Spectrum File box).

/| Advanced View

| Current Mixture Spectrum File: | plugin/SMA/Aspirine sample/Aspirin_C.mnova | ... |

Mode: ® Single . Multiple [} stack Selection

OK Cancel
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This option is available in the Advanced View panel (hidden by default) and offers two stacking modes:

e The Single mode: stacks spectra one by one with the base analyte spectrum. A new Mnova document

is generated with the stacked spectra for every selected record.

Resuits |@) Document 11* x |@) Document 13* x @] Document 15% x ] Document 17* @) Document 19* x
# Record  Name Title |t
[S4ARENE2) ascorbic acid Aspinin_plus_C_lest_NOESY_UZ 1 Jo,
3 83 acetic acid Aspirin_plus_C_Test NOESY_02 1 @ &
3
4 [ | 723
4(ddd)
5 81 salycylic acid Aspirin_plus_C Test NOESY 02 1 | 7.68
6 (dd) 13{(s) I
6 8s acetylsalicylic acid Aspirin_plus_C Test NOESY 021 [ 797 296
5 (td)
] » 7.45
/| Advanced View
Current Mixture Spectrum File: | plugin/SMA/Aspirine sample/Aspirin_C.mnova ... E:AQ. lE L
] 8
Made: Multiple {1} stack Selection .
\ o
v
0K Cancel
1
INRE |
4 13 12 1 10 9 7 6 3 2 1 0 1
f1 (ppm)
e The Multiple mode: stacks all spectra together.
Resuls
#  Record Name Title o:1]
e
1 84 ascorbic acid Aspirin_plus_C_Test NOESY_02 _ 1
it .
6 (dd) 13{(s) 6
3 83 acetic acid Aspirin_plus_C_Test NOESY_02 17l Z-IE
59 [ L
4 EEpe:p o
A(dd)]r(m) s
788 | 6.99 I
5 &1 salycylic acid Aspirin_plus_C_Test_NOESY_02 S ‘
~S8%
Sow .
6 85 acetylsalicylic acid| Aspirin_plus_C_Test NOESY_02 5 5“1(:1)
298 M
[« > =3
| Advanced View af L
Current Mixture Spectrum File: /SMA/Aspirine sample/Aspirin_C.mnova | ... 12‘(0!3 3

= S ' (éddj)
A

Note that when attempting to stack more than 20 items, a warning message is displayed indicating that the

stack will contain more than 20 spectra.

© OQuestion ¥ | ) MestReNova... ? >
I.-"__-" This operation will create a stack of more than 20 spectra, Do you want to Stacking spectra 3 of 35
L. & continue? I
o /v 5%
= p ® Cancel
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Now select the compound(s) you want to add to your mixture and click on

Compound List.

iz to add it (them) to the

Mixture Compound
Name: Aspirin Exp Units:  mg/L - fﬂ ﬁ L
. — Save Compound Add From Document DB Assistant
Descriptio Determination of the levels of:
Connection
Compound List
B Disconnect
# ~ | Compound Type + Server: localhost Port: 5504
9 v 1 TMSP Reference User: Test Password: sssssese
- Keep Open the Connection v| Save Password
|2 Acetylsalicylic_acid Compnd. A T
v 3 Salicylic_acid Compnd. v Database: TestDB v
L . v T
v 4 Ascorbic acid Compnd. Search for text: Aspirin i)
Field: | %
v 5 Acetic_acid Compnd. N
| Substring Filter By Dimension: 1D ~
v 6  Citric_acid Compnd.
Results
#  Record Name Title Item Score * E‘ )
?f 4 86 citric acid Aspirin_plus_C_Test_ NOESY_02 1 1000 | q\/g
@
5 8 salicylic acid Aspirin_plus_C_Test NOESY 02 1 1000 ‘O
-
L« 0
Options Advanced View
OK Cancel

You can select any compound from the list and Edit its details, as detailed in sections A.1.-A.3.

Once all your mixture compounds are added, you can save your mixture/experiment by clicking OK.

3 Saligylic_acid Compnd. ’ sl =
4 Ascorbic_acid Compnd.
5  Acetic_acid Compnd.

6  Citric_acid Compnd.

Compound Formula

A4

OK___ Cancel
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3.5.Configuring experiment options

In the Calculations tab, you can enable the option to Calculate SNR. When enabled, the SNR value will be

calculated and included in the results table.

Note that SNR will only be calculated for 1D spectra

Name: Aspirin Ci Units: g/L  ~
Descriptio Quantifying Aspirin components

Compound List

Options

Calculations PCA Processing

v Calculate SNR

In the PCA tab, check the Suitable for PCA option if you want to retrieve the SMA results in a format suitable

for a subsequent principal component analysis (PCA).

Options

Calculations PCA Processing

v| Suitable for PCA
Read Parameters for Each Spectrum on the Stack
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When performing a PCA analysis with a stack of spectra, the option to Read parameters for each spectrum on

the stack is also available. If enabled, SMA will update the parameters for each spectrum calculation from the
comments field in the parameters table of the sample. The updated parameters can include the Reference

Weight (RW), Sample Weight (SW), Reference Concentration (RC), Dilution Factor (DF), Number of Scans (NS),
Pulse Width (PW), and Receiver Gain (RG).

Options
Calculations PCA Processing

v Suitable for PCA
v Read Parameters for Each Spectrum on the Stack

@) Example_di...ent_weights* x

> @

T I - '
Analyze Updar 2 ot Advanc_Report  Setongs ([ EXpert
Analysis Data
I Result Experiment: 31P
Mixture SamplelD: test
© Ubory:suaLbrories &5 €0 Mixure: C:/UsersfUsuario/Desktop/SMA Libraries/Aspirin Clexp - ;x 'é; 3
Name: Aspirin G RC: 0.999
Descriptior  Quantifying Aspirin components
Parameters E
N
Standard | Custom =
Sample Spectrum = N
R —— o $ Experiment: 31P
Sample ID: test ha byt s GhE . SamplelD: test
Recsiver Gain (RG): 201.74 ;‘(\: lé% 2
Reference Concentration (RC): |0.999 Pulse Width (PW): 1145 IRC: 0.999 L
Sample Weight (SW) [mg]: 120 Temperature (T):
Reference Weight (RW) [mg]: /150
Spedral Size (Specs): E
d xperiment: 31P
Dilution Factor (DF) Spectrometer Frequency (SF): ampleID: test .
Active spectrum A
P RW: 150
— RC: 0.999
7] Merts J
©
30 25 20 15 10 5 0 5 -10 -15 20 25
m L (ppmiy n
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In the Processing tab, check the option Apply a Processing Template if you wish to add one or more processing

templates for use in the current experiment. When you click on the blue cross button, + , a new dialog will
open. Select and add the Processing template from your directories then hit OK. The added template will be

listed in the table, as seen in the image below, and will be applied to the spectrum number 2.

Name: Aspirin Ci Units:  g/L - =

Save Compound

Descriptio  Quantifying Aspirin components
Compound List Compound Details

Options

Calculations PCA Processing

v | Apply Processing Template |

. Type: |
SpecNo ProcesingTemplate Mol. Weight:
O v C:/Users/Usuario/... = Dimensions:

(v]
Spec. No: 2 -

— Processing Template: )/Datasets/Proccessing templates/iH.mn@m

4

When a mixture includes components with different types of nuclei and/or dimensions, it is possible to add a
processing template for each. In such cases, a different spectrum number (SpecNo) must be attributed to each
processing templates. In the example below, the 2D processing template will be applied to spectrum number
2 - of the Mnova document in hand - which includes the Salicylic acid 2D spectrum, whereas the 1D processing
template will be applied to the other mixture components with a 1D spectrum.

Options

Calculations PCA Processing

v Apply Processing Template

SpecNo Processing Template +
D v[1 C:/Users/Usuario/Desktop/Datasets/Proccessing templates/1D.mnp -
V|2 C:/Users/Usuario/Desktop/Datasets/Proccessing templates/2D.mnp
1
\ 'I‘
Compound Details \
Name: Acetylsalicylic_acid
k\\\ Color: Orange A
~~__ Type: Compnd. -
~
Molﬁvaigh_;_:_r_ 180.16
Dimensions: ~  ——_ . —2D -
Spec. NO: o —— -

Finally, you can check or uncheck table rows to delete processing templates ~
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3.6.Reviewing/editing the mixture details

Your library and selected mixture are now displayed in the SMA panel. You can open your experiment to edit

Mixture and Compound details by clicking on this button ©

> @ 2 &8 O

Analyze Update Quick Report  Advanc...Report  Settings Ex

-

Analysis Data Result

Mixture
> Library: SMA Libraries & =£ Mixture: C:/Users/Usuario/Desktop/SMA Libraries/Aspirin Ci.exp v
\/%:me; Aspirin Exp
scriptior Determination of the levels of: Acetylsalysilic acid, Salydilic acid, Ascorbic acid, Acetic acid, Citric acid

Select a compound and hit the Edit button " The Compound details section is accordingly activated and

becomes editable. Make any modifications you want, then save them by clicking on this button: = .

Mixture Compound

Name: Aspirin Exp Units: mg/L v E ﬁ ‘
Descriptio  Ascorbic acid, Acetic acid, Citric acid Save Compound Add From Document DB Assistant

Compound List Compound Details

Compound Formula

-~
v
@ # - Compound Type
D Formula
v 1 TMSP Reference S
= - Mode: Std. Concentration Eq. - Apply To All E
- .
N [<E2) ScstisaRoyRelecicCorpnc S (g (((11/NN1)+(12/NN2)+(I3/NN3)+(14/NN4)+(I5/NNS))/5)* CCF
v 3 Salicylic_acid Compnd. ' . .
Y P © Introduce modifications
v 4  Ascorbic_acid Compnd.
V15 Acetic_acid Compnd. Add ranges from current Spectrum Pattern Recognition
IO [
v 6  Citric_acid Compnd. "U@ }"@ © 'ﬁ'
‘Active From To Mult. J's NN Patten . ~| ¢
v 800 795 dd 10817 1 -
B
v 772 765 ddd 8.1,781.7 1
v 748 742 td 7.61.2 1
v 726 1720 dd 8212 1 v
v
OK Cancel
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A

You can also select and delete = a previously added compound, or select and change priority with v . The

analysis will be performed in the order you define.

Compound List

@ # -~ Compound Type +
D 1 Acetylsalicylic_acid Compnd.
B -—
V2 saligylic acid Compnd.
¥ ! ? A
3 Ascorbicacid  Compnd. v
4 Acetic_acid Compnd.
5  Citric_acid Compnd.
Compound List
# Compound Type | +
D > -—
1 |TMSP Reference
— > -
V2  Acetylsalicylic_acid Compnd. >
(=) tylsalicylic P r'y
13 salicylic acid Compnd. v
[]4  Ascorbicaid  Compnd.
5  Acetic_acid Compnd.
C d L
[“]6  Citric_acid Compnd. plpoundls: :
@ # ~ Compound Type +
' C] 1 Acetylsalicylic_acid Compnd.
= -
2 Salicylic_acid Compnd.
=) ] cylic ¢ p A
3 Ascorbic_acid Compnd. v
[V]4  Acetic acid Compnd.
5 Citric_acid Compnd.

TMSP Reference

Click on OK to save your modifications.
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4. SMA general settings

Before proceeding with the analysis of the samples, you might want to configure some general calculations

and reporting settings. To do so, click on the Settings icon in the Simple Mixture Analysis window. A new

dialog will open with two tabs: Calculations and Report.

Simple Mixture Analysis & x
> © ENENED
3 3 1
Analyze Update Quick Report  \dvanced Repori| Settings Expert

Analysis Data Result

4.1.The Calculations tab

In this tab, you can indicate whether the Reference Concentration (RC) or the Reference Weight (RW) and
Molecular Weight (MW) (RW/MW) will be used for calculation. RC and RW values can either be present in the

parameters table of the sample or manually entered by the user in the SMA panel.

0o

"= Load Settings ESave Settings

f=

’ Calculations Alerts =] Report

Reference Concentration
Use RW/MW @ UseRC

4.2.The Alerts tab

When running an analysis, SMA can run various tests and report on possible associated errors via the alerts

window. In this tab, you can configure the tests you want to perform on your compounds. You can enable the

following:

o Check Relative Areas ratio: to calculate the relative area (Integral _i/NN_i) / (Integral_j/NN_j) and
compare it to the expected values (between 1-tolerance/100 and 1+tolerance/100). You can set the

tolerance value in the dedicated box.

e Check Js: to calculate the Js value for a certain multiplet and compare it to that defined by the user.

You can set the tolerance in the dedicated box.

e Check Multiplicity: to compare multiplicities found to those defined by the user in the Mixture.
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e Verbose Pattern Recognition Algorithm: to display information about the search and search results
when using the pattern recognition tool.

™ Load Settings ESave Settings

P> calculations 0 Alerts Report

v Check Relative Areas Ratio Tolerance: 90% <
| Check Js Tolerance: 4 0.05Hz -
| Check Multiplicity

<

Verbose Pattern Recognition Algorithm
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4.3.The Report tab

In this tab, quick and advanced reports can be customized.

A. Quick Reports

Quick reports are concise text reports that can be quickly pasted into the Mnova document or copied to the

clipboard.

Report sections can include data (Mixture info, Sample parameters, Metadata, Spectrum acquisition

parameters) and results (SNR, Ranges, Annotations), and are fully customizable.

When Spectrum Acquisition Parameters is checked, make sure you have an open Mnova document to retrieve

and display the available parameters for selection.

The number of decimals to be used in the reported results can also be chosen in this section.

° v General Info
v| Library Nam
[55 Load Settings Esavesettings v| Mixture Name
v Units
’Calculatluns Alerts Report | Descriptior
Quick Advanced v] Compound List
v Checked
Destination
v| Type
Copy to Clipboard v| Paste in Current Document ) Ranges
Sections v| Mol. Weight
S
Data v| Spectrum
| Mixture Info v Formula
| Sample Parameters v| Dimension
¥ Metadata v| Integration Method
| Spectrum Acquisition Parameters | Options
Results oK Cancel
¥ SNR ¥| Ranges +| Annotation P

Active Spectrum:

Number of decmals Aspirin_A2_neu_NOESY_01
- RC:10.0; EXP:Aspirin Ci.exp
Results: |2 <

v

@ Parameter
OK Cancel . 1 ¥] Data File Name

2

<

Title

3

<

Comment
4 V| Origin

5 v/ Owner

o
<

Site

7 ¥ Instrument S

OK Cancel

See an example of a Quick Report in section 6.4.
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B. Advanced Reports

On the other hand, Advanced reports are extent reports with complete information about the experiment’s
parameters and results. Various types of advanced reports are available and customizable (PDF, Mnova, HTML,

XML, CSV). Advanced reports can be saved in the directory of your choice.

Mnova and PDF reports configuration:

Both Mnova and PDF reports can be generated, and PDF reports can be protected from editing.

General information about File names, Time stamp and Software version can be included along with data
(Mixture info, Samples parameters, Metadata, Spectrum acquisition parameters) and results (SNR, Ranges,

Annotations).

Default (Continuous or One Section per Page) or custom (Layout Template or Configuration File) layouts and

designs can be applied to both Mnova and PDF reports.

0

[F Load Settings ESave Settings

> Calculations Alerts Report
=] Quick Advanced

Destination
Directory: |C:/Users/Usuario/Desktop/Results/SMA
| Save Results in Subfolders with Timestamp

Type QO
v Q Document Format
) 7] Mnova v| PDF
N
e L3 Protect PDF from Editing
[ Sections
<> XML
o G Information
Y )
=) CSV g. File names
Time stamp

Software version
Number of decimals

~ Data
Results: 12 ©

¥ | Spectrum
v| Mixture Info
v| Sample Parameters
v| Metadata
v Spectrum Acquisition Parameters
Results
v SNR ¥ Ranges v | Annotation

Layout and Design
@ Continuous
One Section per Page
Apply Layout Template

Apply Configuration File:

OK Cancel

P/N 283 R2 Page 34 of 49



Mnova SMA 3.1 | User Manual "

Layout templates (“.mnova”) can be easily generated with Mnova itself and loaded for use in SMA.

Layout and Design

Continuous

One Section per Page
® Apply Layout Template  ers/Usuario/Desktop/Datasets/Layout templates/Layout template.mnova
Apply Configuration File:

OK Cancel

Configuration files (“.json”) can be customized based on a default file available for download, then saved and

loaded for use.

@Qppiy Configuration File:

Custom

Q\Iame

qunfigurationFile.json

© Template_CompoundList_First
© Template_CompoundList_OtherPa
@ Template_Logo_SMA.mnova

© Template_Metadata.mnova

© Template_Results.mnova

© Template_SampleParameters.mnova
© Template_Signatures.mnova

© Template_Spectrum.mnova

© Template_SpectrumAcquisitionParameters.npinova
@ Template_TitleInfo.mnova

€ Edit and Save

" 10, @S
. false, @RDWRE
. false , @REE
| G Layout and Design
), GRE
Continuous

One Section per Page
Apply Layout Template
®  Apply Configuration File:
Default | Download

a @ Custom /Usuario/Desktop/Datasets/By Plugin/SMA/MyConfigurationFile.json

Use Custom Configuration file oK Cancel
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HTML, XML, and CSV report configuration

Report sections can include data (Mixture info, Sample parameters, Metadata, Spectrum acquisition

parameters) and results (SNR, Ranges, Annotations) and are fully customizable.

&)

[55 Load Settings ESave Settings

’ Calculations Alerts Report
Quick Advanced

Destination
Directory: C:/Users/Usuario/Desktop/Results/SMA
v | Save Results in Subfolders with Timestamp

Type
v EDocument Q‘
B | £
T
] XML o) o
@ e G Sections
Data
Number of decimals “| Mixture Info
- Sample Parameters
Results: 2 -
v| Metadata
v| Spectrum Acquisition Parameters
Results
v SNR ¥ Ranges ¥ Annotation

OK Cancel

See examples of Advanced Reports in section 6.4.

Note that you can Save your settings and easily Load them for future analyses.

0 Settings

-

Load Settings E Save Settings

When you have finished the configuration, click on OK to confirm your choices.
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5. SMA sample analysis

Once you have selected a mixture (experiment) and configured your analysis preferences, running an SMA

analysis becomes very easy. You first need to open your sample spectrum in Mnova, then click on the

magnifying glass button & to read your sample parameters. The sample’s parameters table will be

automatically completed. If the dataset does not include this metadata (in the comment field of the

parameters table), the user will be required to fill the table fields manually.

You can now analyze your sample by clicking on this button ’wz

2 =
£ = .
> | @ B & £
Analyze | Update Juick Report  Advanc..Report  Settings [\ Expert
Analysis Data Result
Mixture
@ Library: SMA Libraries & € Mixture: C:[Users/Usuario/Desktop/SMA Libraries/Aspirin Ci.exp -
Name: Aspirin Exp
Descriptior Determination of the levels of: Acetylsalysilic acid, Salycilic acid, Ascorbic adid, Acetic adid, Citgc add
Parameters r‘\
Standard | Custom Read from sample’s parameters table and filled automatically 2 =
Sample ———— Spectrum The— =\
— ——
A Number of Scans (NS): 128 -
Sample ID:
Receiver Gain (RG): 0
Reference Concentration (RC): 10.0 Pulse Width (PW): 72
Sample Weight (SW) [mg]: 500 Temperature (T): 25
Spectral Width (Specw): 9615.38461539

Reference Weight (RW) [mg]: 2.4
Spectral Size (SpecS): 65536

Dilution Factor (DF): Spectrometer Frequency (SF): 599.9281593

Metadata

Sample’s parameters table

Parameters

@ @ B %

Report  Copy
Parameter

1 Data File Name

2 Title

3 Comment

4 Solvent

5 Temperature

6 Pulse Sequence

7 Experiment

8  Number of Scans

9 Receiver Gain

10 Relaxation Delay

14 Dulen Widbh

Setup

Customize

Value

X:/2014/20140701/Aspirin_A2_neu_01/
Aspirin_A2_neu_NOESY_01.fid/fid

Aspirin_A2_neu_NOESY_01
RC:10.0; SW:500; RW:2.4
d2o_10

25.0

NOESY

i

128

0

3.5000

7 2000

Note that you can also specify the mixture name on the comments field of the parameters table of your

sample. The corresponding mixture is then loaded when the Read parameters button is used. The string to

indicate the mixture name is case-insensitive and can start with “Experiment”, “Exp”, “Mix”, or “Mixture”,

followed by the name of the experiment/mixture to be used.

Parameters
B B B %
Report Copy Setup  Customize
Parameter Value

X:/2014/20140701/Aspirin_A2_neu_01/

1 DataFile Name  ‘sciin A2 neu_NOESY_01.fid/fid

2 Title Aspirin_A2_neu_NOESY_01

3 Comment RC:10.0; SW:500; RW:2.4; EXP:Aspirin Exp
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6. SMA results

Once the analysis is complete, results are automatically displayed in the Results tab.

SMA results can also be loaded from an active document by clicking on this button ® . The results and related
information (Mixture Information, Calculation Settings, Standard Parameters, Metadata) are accordingly
pasted into the SMA panel and a library is generated in the default directory that facilitates the sharing of

results for review and repetition of the analysis using the same mixture.

Note that when running an automated Batch or RT SMA analysis with Gears SMA, individual sample results

can also be loaded into the SMA results tab for revision.

6.1.The results table

Your results will be displayed in the Results tab as follows. Mixture components will be colored in the results

table and in the spectrum as specified in the experiment options.

MestReNova NMR
File Home RYEYE Molec.. Predict.. Tools DataAnal.. Datab.. Verificat.. Elucidat.. Chemom.. [REGICITRPEITRENEETRINE Quantitat...

+ : LS C-\|- (g ~ @ Pages ‘Well Plates |v/| Parameters 2= Spectrum Toolbar | entire page - E
S £l .l“ hd R —:— E Page Notes Rulers Data Browser mw[—lw Shortcuts —
Zoom Previous Next = Tables @ Layout
n B9 M~ Zoom zoom | A~ ) . Full View Full Screen [ | Cursorinfo ¥ AuditTr. =P Templates
Spectrum Show/Hide Page Zoom Templates
Simple Mixture Analysis 8 x @ Aspirin_C* x
’ @ AT RZArEUBNDEYDE 2 B N B399 93K 0NN=22228855 998388885 5RLENS5T 52888
T R L L L R R R S P feSSSsSS S drm MmN aN w5
Analysis Data Result
a - Compound Result (mg/L) J
& Io A y ) I -
3 Salicylic_acid 8.898 718.02 salioylic acid 2 (3dd) JE— |
v -_acid_2 ( -_qridl 1 (d)
7.5 E
2 w7 B |
O 4 Ascorbic_acid 15.341 1955.6 pe————— d)‘
4.08
V] ic_aci 4
5 Acetic_acid 16.137 20761. g e el v
376 | 2|08 0.00
e 6 Citric_acid 93.848 33620 - -
e ascorbic_afid_1 (d) cierfl did 2 ‘
4.9 Apz
[
0
/| Alerts
Alerts
General alerts l J
(- L
¥ W G —
5 "8 gs 2 R g
80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
< » 1H (ppm)
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A compound that is recolored "red" in the results table might be causing errors to occur, so remember to

check the warning messages appearing in the Alerts section.

Simple Mixture Ar

> @

Analyze Update

Analysis Data Result

# ° Compound Result (mg/L)

SNR

> bl

Acetylsalicylic_acid 0
3 Salicylic_acid 8.897

4 Ascorbic_acid 15.340

NC
613.92 (422.89, 746.74)

1672.10 (740.89, 2313.00)

5 Acetic_acid 16.136

6 Citric_acid 93.840

17751.11 (17751.11, 17751.11)

28745.88 (28143.49, 29348.27)

Annotation

V| Alerts

Alerts

> General alerts

> Compound_Acetylsalicylic_acid
> Compound_Salicylic_acid

> Compound_Ascorbic_acid

The alerts can be displayed by Compound or by Time @

| Alerts

By compound

Alerts

> Compound_Acetylsalicylic_acid
v Compound_Ascorbic_acid

Relative areas ratio 2.78 between multiplet Ascorbic_acid_2 and multiplet Ascorbic_acid_1 is not the expected: Expected value in range [0.10-1.90]
Relative areas ratio 2.67 between multiplet Ascorbic_acid_3 and multiplet Ascorbic_acid_1 is not the expected: Expected value in range [0.10-1.90]

> Compound_Citric_acid

> General alerts v Alerts

[12:17:57]: Error evaluating Custom Parameter
[12:17:57]: An identifier is required for the custom parameter

[12:17:57]: The Multiplicity of the multiplet Citric_acid_1 [3.06, 2.92] is d and it was expected to be m /’
[12:17:57]: Relative areas ratio 2.67 between multiplet Ascorbic_acid_3 and multiplet Ascorbic_acid_1 is not the expected: Expected value in range [0.10-1.90] A

[12:17:57]: Relative areas ratio 2.78 between multiplet Ascorbic_acid_2 and multiplet Ascorbic_acid_1 is not the expected: Expected value in range [0.10-1.90]
[12:17:57]: The list of Js of the multiplet Acetylsalicylic_acid_4 [7.26, 7.20] is not the expected
[12:17:57]: The list of Js of the multiplet Acetylsalicylic_acid_2 [7.72, 7.65] is not the expected
[12:17:57]: The list of Js of the multiplet Acetylsalicylic_acid_1 [8.00, 7.95] is not the expected
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By default, compounds are displayed in the same order they have been assigned in the mixture panel. You can
change this order to alphabetical or by increasing concentration, etc., by clicking on the headers of the results

table.

Analysis Data Result

z # ~ Compound Result (mM) SNR d
A | Acetic_acid 16.13 32961.71 (32961.71, 32| 400
v, ‘ e
v S
3 Ascorbic_acid 1533 NAann 7£ 14973 47 anonl A ee
D Analysis Data Result
4 Citric_acid 93.79 —
A # Compound Result (mM) ~ SNR Q
v |—§ \Fl
o A5 &~ 0.00
.0 Defa u It Ord er ' 3 Ascorbic_acid 15.33 3100.76 (1373.47, 4288 &+
v ~
K 5 1 Acetic acid 16.13 3296171 (3296171, 32 958
2 [
£
® 4 Citric_acid 93.79 53133.59 (52202.16, 54
o, By concentration
[ 4 »

When the Calculate SNR option is enabled for the SMA experiment, a column with the SNR value and range is
added to the results table. If the compound involves several multiplets, the SNR is the average of the individual

values of such for each multiplet. The SNR is automatically recalculated if changes are made in the multiplets

selection.
Simple Mixture Analysis n
> @ to I
Analyze Update Quick Report Advanced Report  Settings Expert

Analysis Data Result

F YR Compound Result (mg/L) SNR Annotation /2
A ‘1 [v] TmsP 6.35¢-2 3571.18 (3571.18, 3571.18) A0
v @
¥ ‘3 [ salicylic_acid 8.90 718.02 (494.60, 873.36) i:ﬁ
4 [ Ascorbic_acid 15.34 1955.63 (866.52, 2705.21) 8
® ‘5 [v] Acetic_acid 16.14 20761.11 (20761.11, 20761.11)

® 6 [ Citric_acid 93.85 33620.22 (32915.69, 34324.75)
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You can also show/hide the results with no valid multiplet ® or the results of the reference compound e. ,

as shown in the image below.

> @

Analyze Update
Analysis Data | Result

r YE Compound Result (mg/L) SNR Annotat
‘ |1 TMSP 6.355e-2 3571.18 (3571.18, 3571.18)
v
v : ] aee > @
D 3 Salicylic_acid 8.898 Analyze Update
4 Ascorbic_acid 15.341 . Analysis Data | Result
—
. 5 Acetic adid 16.137 alx " Compound Result (mg/L) SNR Annotation
A
) Citric_acid 93.848
' 3 Salicylic_acid 8.898 718.02 (494.60, 873.36)
4
O 4 Ascorbic_acid 15341 1955.63 (866.52, 2705.21)
@ 5 Acetic_acid 16.137 20761.11 (20761.11, 20761.11)
Y (3 Citric_acid 93.848 33620.22 (32915.69, 34324.75)
&

With the ** button you can change the number of decimals used in the results table.

Simple Mixture Analysis n

> @ g &8 «

Analyze Update Quick Report \dvanced Reporl  Settings
Analysis Data Result

Ei’o‘ g"-’

a |+~ Compound Result (ma/L) SNR Annotation
A | [v] TMsSP 6.35e-2 3571.18 (3571.18, 3571.18)
M 2\
v Result (mg/l) | | <
o 3 [¥] salicylic_acid 8.90 63550.2 j -EC i'!f{
4 Ascorbic_acid 1534 bos.zn ¢

8
g |5 [] Acetic_acid 16.14 . | 20761.11)
o Citric_acid 93.85 oo 1%1 34324.75) 0 Choose the number of de... 7 X

16.137

1 Results:
93.848 ]
OK Cancel
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Use the Smart cuts tool -+ to perform cuts in the areas between the multiplets. All cuts are restored when

pressing the same button again.

Simple Mixture Analysis

> @ o
Analyze Update Quick Report \dvanced Reporl  Settings.
Analysis Data | Result
&+~ Compound Result (ma/L) SNR Annotation ®
' Y i
v, ] Salicylic acid 8898 718,02 (494.60, 873.36) @
<
é 4 [ Ascorbic_acid 15341 195563 (866.52, 2705.21)
@ 5 [AAceticadd 16137 20761.11 (20761.11, 20761.11) k
e 6 [ Citric_acid 93.848 33620.22 (32915.69. 34324.75)
L) -
' ADIBAR BEDEBGR 2§ YYIIIAANN JI) 8888 RR&XR 25 &a R 838 8
S R L DL § Togg mmmm mononon ~ oo =
R e 2 5 30 = Al I N7 T
S S S v ra I va .[- . J J —
Salicylic_acid_2 (ddd) | |Salicylic_acid_3 (m) | |AS€orbic_acid_2 (ddd)
7.52 6.99 408
Ascorbic_acid 1 (d) Ascorbic_acid_3 (m) itric_3¢id_2 (d) Acetic| acid (s)| [TMSP (s)
494 3.76 1B3 2j08 0.00
Citric_§¢id_1 |4)
4ps
Cuts
v ‘ v v h v v v
e e A o L o e —_ E 'r —
g 3 & 84 2 & " 3 8 o g 5 & g
oo o S o b i o m g 8 © o =
1807978777675747372717069 5.049 4241 4.0 3.8 37 3.63.1 3.0 29 28 2.7 24 23 21 202 0.0 -0
1H (ppm)
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The blue arrows aAv

v

allow you to navigate between the compounds. A view of the first multiplet

in each compound can thus be obtained. To change the zoom factor on the viewed spectra you can click on

2
the button to change the zoom value.
AHBIYSIS (2 Reeut &SP""J‘L"\LNUE\IJI R # 58 B8 Bh L]
— Aspirin_A2 ;: ;\ ;: 7 F 7 T'}‘
r YES Compound Result (mM) SNR 2 zxzf
NS: 128
A | [ Acetic_acid 16.13 32961.71 (32961.71,32| 49 Rai0
7 3 - |
v sl
[5 3 [ Ascorbic_acid 15.33 3100.76 (1373.47, 4288 n,rR v ‘
4 Citric_acid 93.79 5313359 (52202.16, 54| gy 20X Zoom applied ‘
« £ -
e 5 -~ Hie Bt
‘ \
° 0 Zoom ? X o ‘ ™
0
4 ry
Zoom Factor: 20X < \ M N\
oK Cancel ) ‘ | U ‘
—
10 809 B.08 B.07 8.06 8.05 804 803 802 801 800 7.99 798 797 796 7.95 754 793 792 791 730 7.89 7.88 7787 7.86 7.
u [ ]

When mixture components come from a database (mixture created with database assistant), it is possible to

stack analyte spectra with database records to review the spectral profile by clicking on the £ icon.

6.2.Experiment suitable for PCA

When running an experiment that is "Suitable for PCA", the SMA dialog will present two buttons that will allow

you to run the PCA and export the associated data to a CSV file. A license for the Chemometrics plugin must

be obtained to perform a PCA.

Simple Mixture Analysis & x
% .
> @ 1 A=EEE e I
Analyze Update RUNPCA  ExportasCSV | Settings Expert
Analysis Data Result
D Result (mg/L) 1 \/2
1 Acetylsalicylic_acid 24.38 0.00
o
" |2 [] salicylic_acid 8.89 ol
o N
3 [v] Ascorbic_acid 15.33 Qll:x
4 [v] Acetic_acid 16.13
5 [v] Citric_acid 93.79
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If you click on Run PCA, a dialog with the original SMA data will open. Please refer to the Mnova manual for

more details about the PCA study.

When you click on Export as CSV, a new dialog with a set of parameters to choose from is opened. Select the

rows you want to include in the CSV, then hit OK and save your report to the directory of your choice.

Simple Mixture Analysis & X
% (=] Rl
> @ h.. [t L 1
Analyze Update Run PCA Exportas CSV | Settings Expert

Analysis Data Result

@) Result (mg/L) 1 : ]
@ 1 Acetylsalicylic_acid 24.38
® Q) Select the parameters to export ? X @ Export csv file %
|
o 2 | Salicylic_acid 8.89 Active Spectrum: « v 1 1 « Byplugin > SMA > Results v U Search Result
0 L Aspirin_A2_neu_NOESY_01
3 |v] Ascorbic_acid 15.33 Aspirin_A2 Organize *  New folder - 9
SW: 500 .
4[] Acetic_acid 16.13 e @ Riesgos Laborales - Fori ™ Mame Sate modified
RG: 0 & Sales Materials
L Ne i searct
5 Citric_acid 93.79 P N @ test
test2
1[4 Data File Name ¢
& Testing and Validation C
2 [ i
EaTite @ OneDrive
3 [ Comment Documentos
4 [ origin Imagenes
s & owner = This PC
=] B 3D Objects
6 Msit
ot B Desktop ™ 5
7 [ instrument
o [l auth File name: | SMAReport Aspirin € .
uther Save as type: *.csv ~
9 [ solvent
10 [ Temperature 2 -
Cancel ~ Hide Folders 3 Cancel
Datasets > By plugin > SMA > Results
A
X Name
B3] SMAReport_Aspirin_C
P — e -
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6.3.Revision and update

SMA results can be easily revised and updated. For instance, you can adjust the multiplet ranges on the

spectrum and click on the Update button @ to redo the analysis. This can be very useful if peak positions

vary slightly from sample to sample.

You can also update the multiplet ranges used for the calculation. To do so, double-click on the compound of
interest in the results table. The SMA Compound detail dialog will open. Check/uncheck the ranges you want
to include/exclude, respectively, then Apply changes. The mixture will therefore be reanalyzed and the results

updated in the results table.

Simple Mixture Analysis n
> @ L R
Analyze Update Quick Report \dvanced Repori  Settings | Expert

Analysis Data Result

i &l#~ Compound Result (mg/L) SNR *
I & HAvse 63502 5616.89 (S616.89, 5616.89) | o0
Y. = o
- L X
— 3 [ Salicylic_adsS H 438 (783.87, 1373.12 ace
® @ Double-click R
@ a4 Z Ascorbic_add 1533 3100.76 (1373.47, 4288.80) a
=
5 %
L oM ? X
o6 % 3 5
D 4pr ) s s Analyzing Mixture
4

Name: Acetylsalicylic_acid Spec. NO: : e - 83%

Color: Orange Mol. Weight: 180.16
Valid Limit From: To: ® Cancel
Type: Compnd. Formula
((I1/NN1)+(12/NN2)+(I3/NN3)+(14/NN4))/4)*CCF
Integration Method: Sum SUENRS S RS 2
Dimensions: 1D
> @ o
Analyze Update Quick Report \dvanced Reporl  Settings | Expert
Ranges
Analysis Data | Result
Active From To Mult. Js NN  Integral SNR  [cone] Pattern
a |+ Compound Result (mg/L) SNR >4
¥ 369.81 3.49 =
A [V TmsP 6.35¢-2 5616.89 (5616.89, 5616.89) | g0
td
’ ¥ Aacyslgicaidaizs @ 1175285 Gos W o
14,14 v i
i i 5'3 [ salic cic ) 1134.38 (783 731 n‘{JDk
v 1200 |72 4
= @ 4 f\smrl:iuimui 1533 3100.76 (1373.47, 4288.80) 8
| K
QD 2240 2399 I8 117748 [a5424.371249 &) |5 [ Acetic_acid 16.13 3296171 (32961.71, 32961.71)
WA w
RN o s [V Citric_acid 93.79 53133.59 (52202.16, 54065.02)
Average: 24.24 RSD 6.82 SNR Average: 333407 SNR Range: 81, 3680.88) |
|« »
Database: Record: Item No: L =
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Once you have applied changed to a compound, the Update Mixture button will become active and will allow

you to save those changes to the mixture used for the analysis.

etylsalicylic_acid Spec. NO: 1
ange Mol. Weight: 180.16
To:
)mpnd. Formula
(((T1/NN1)+(I2/NN2) +(I3/NN3)-+(14/NN4)-+{15/
m NNS5))/5)*CCF

)

6.4.Reporting

Mixture Compound a
Name: Aspirin Exp Units: mg/L  ~ E ﬁ
Descriptio Ascorbic adid, Acetic add, Citicadd & Save Compound Add From Document DB Assistant
Camssan[IEH Compound De'lallsI
Compound Formula
# - Compound Type +
O » Formula
1 TMSP Reference
= - Mode: [Std. Concenlration Eq. = appiy To Al [ BT
|12 [Acstylsaliofic add|Compnd. | g (CCT1/NN1)+(T2/NN2)+(I3/NN3)-+(T4/NN4)-+ (IS/NNS))/5)*CCF
v 3 Salicylic_acid Compnd. v
v 4  Ascorbic_acid Compnd.
v 5 Acetic_acid Compnd. Add ranges from current Spectrum - —Pattern Recognition
12 [
v 6  Citric_acid Compnd. jé '*@ ) ‘ﬁ’
Active From To  Mult  Js NN Pattern B L J
b4 7420 7480 td 7612 1 -
= 7200 7260 dd 8212 1 | =
. . *
Multiplet range included [ [— .

Click on Quick Report to generate the report type you configured in the Settings > Report > Quick menu item.

An example of a quick report pasted into an Mnova document is provided below.

Aspirin* %

Pages e

X

1. Aspirin_A2_neu,

for EpepEa s

=
swaresonr
Reference Concentration: 1.0
‘Sample Weight: 500
Reforence Weight- 24
Custam Parameters:
PYRO
Results:
‘Cempound Result{mg/L} ‘SNR Mean {min, max) Ranges Annctations
e rao953 192801, 2004702 e T [ | o
7.6500 | 7.7200 | 1 40221 182401
T T
72000 72omnlas |1 [ssas7 |rosess
T A O
O 1602 (@450, 873301 S TeaTe o T o
a0 7oomlas |1 [ras2s [reom
700075500 a5 |1 [ra11zJsmasa
eos0[romalm 2 [erisr Jaeas
P oo o585 @052, 2705211 e Tealm o | o
T P T A
|4.0500 41200 |ddd |1 27048 88652
Py e S Tealm o | on
o soa0 22 poare e A TEl T Tm e [ o
owo[aosmls [z [rwaze [seornes
27600 | 28800 |d 12 2853.90 3432475 -
N
[¥]
[ » [

P/N 283 R2

Page 46 of 49




Mnova SMA 3.1 | User Manual "

Click on Advanced reports to generate the output files you configured in the Settings > Report > Advanced

menu item. All associated files will be saved in the directory you specified.

SMA > Results

Name

139 SMAReport_Aspirin_C
€ SMAReport_Aspirin_C
SMAReport_Aspirin_C
|| SMAReport_Aspirin_C
© SMAReport_Aspirin_C
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You can find examples of such advanced reports below:

Mnova report

[9] Aspirin_c* x| [8] SMAReport_Aspirin_C

SMA RepoRT

. [ . R
M PR AR AN NS ReER IR EgIRadzaszeE
| 0]

Salicylic_acid_2 (ddd) Citric_atk_1 u.‘

On different pages

7.5

+ ‘Aumh-(_ id_1(d)
&

Salicylic_acid_3 (m Asfpriic_acid_2 id (s)
4 208 Unds gl
- Campaundlst
cercl et 'I TN == o ) I e =
P | 2| v | =T s | + | emmwe | 0 | ==
376
o L e | | [
IR . T e—
P e L ¥ o r L o
ag 5 SE
KL R A s2 =R3% g T T
14 ] 12 1 10 el 8 7 3 5 B s 2 1 o -1 a o meenaay || [Seeem—
1 (ppm) o | e
-
1 mNTF © Sum. [
] 1 bl g Y s L s o | e
3.
Campeuna Resutimot) 0 e i snastsbons
faazsr sasana o2 01, 23580) ==
- s [ =
[—— s EpRR— =
!
nsete_ne 18137 2071 1 ‘:: ‘_“ e T ’""
4 A | ] © 2] E F G H | 1+ | K L M N (] P Q | R s
1 Mixture Info:
2] Library Mixture name  Description  Units
3] New Library Aspirin Exp Determination o Ascorbicacid Citricacid  Salicylic ar Acetic acid
4 Intermediate analysis mg/L
= Compound List:
6 Checked Compound Type Mol.Weight Spectrum Formula Dimensior Integratioi Options  Ranges Fre Ranges To Ranges MiRanges )  Ranges NN
7] yes TMSP Reference 116.07 1 ((NN1/12)) 1D Sum 0.1 o1 9
8 yes Acetylsalicylic_aCompnd. 180.16 1 (({1/NN1) 1D Sum Verbose P. 8 7.95 dd 108 17 1
9] in 7.65 ddd 81 78 17 1
10| 7.48 74214 7.6 12 1
1 7.26 7.2dd 82 12 1
12 238 2345 3
13 yes Salicylic_acid  Compnd. 138.12 1 (({11/NN1) 1D Sum Verbose P 79 7.85 dd 79 185 1
14| 7.55 7.49 ddd 83 72 18 1
15 7.02 6.95m 2
16 yes Ascorbic_acid  Compnd. 176.13 1 (({11/NN1) 10 Sum Verbose P. 496 493d 19 1
17, 412 4.05 ddd 71 6 18 1
18| 38 37m 2
19 yes Acetic_acid Compnd. 60.05 1 ((1/NN2)) 10 sum Verbose P 207 21s 3
20 yes Citric_acid Compnd. 192.13 1 ({{1/NN1) 10 Sum Verbose P. 2.06 292d 157 2
21 288 276d 157 2
22 Sample Parameters:
23] Reference Concentration
24 1
25 Custom Parameters:
26|
27|
28 Metadata:
29
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