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Quantitation - 2

Quantitation Workflow

KnowltAll Quantitation
Input: Step-by-Step

External Calibration: 1. Plot signal vs concentration
Samples + known quantity of calibrant 2. Derive calibration equation

Internal Calibration:
Samples + known ratio of analyte

Output:

Analyte Concentrations

Ratios of analyte vs internal standard
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External Calibration Quantitation

Perform External Calibration Quantitation

Purpose

These exercises demonstrate how to perform external calibration quantitation using KnowlItAll Quantitation software.

Objectives

This exercise will teach you:

» How to create external calibration

» How to perform quantitation

Background
Training Files Used in This Lesson
C:\Users\Public\Documents\Wiley\KnowItAl\Samples\Quantitation
folder

e External Calibration UV-Vis

e External Calibration IR

Wiley’s KnowltAll Quantitation application performs accurate quantitation over
comprehensive types of analytical data.

KnowltAll Applications Used
e Quantitation
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UV-Vis

Action

Result

1 | Open the Quantitation application by clicking its
icon, typically found in the Quantitation group.

Quantitation

-

Quantitation

2 Click New External Calibration button

KnowltAll prompts user to open calibrant files.

3 | Navigate to the
C:\Users\Public\Documents\Wiley\KnowItAI\Sam
ples\Quantitation\External Calibration UV-Vis
folder.

Select sample files and leave one out as the
“‘unknown.”

Click Open.

£ Open X
J Look in: | External Calibration UV-Vis v| (€] i
ﬁ Name a Status Date
_ =10-01 ppm Q) 3/24/
Quick access
=10-1 ppm ©AR 3/24/
Val = 0-05 ppm @ 8K 3/24/
Desktop = 0-5ppm OF! 3/24/
11 ppm ©OF,) 3/24/
m 5| Read Me First © R 7/24/
Libraries
This PC
@ < >
Network  File name: |"1 ppm.t” "0-01 ppm i’ "0-1 ppm.bt” "0-5 ppmixt” |
Files of type: All Files (*.%) e Cancel
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4 | In Technique Parameters prompt window:

o define file type UV-Vis

e check Apply Parameters to All Files
e click OK

Technique Parameters X
Data Type: |IR ~ OK
NMR
IR Cancel
ATR-IR
X Axis Unit: [Vapor Phase IR
MNear IR
Y Axis Unit: [Raman
Raman (SERS)
.
@® Data is spectral MS (GC) k table
MS (LC)
e MS (IMS)
X LC ~
800.0401 GC
798.9311 IMS
797.9603 0.0007610
796.9891 0.0008650
796.0175 -2.15e-05
795.0456 0.000640
793.9344 0.0003440
792.9676 -0.0001240
791.9885 0.0001950
791.07150 0.0011740 v

[v] Apply Parameters to All Files
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5 | Select peak region around 560 nm by clicking down
the CALIBRATION BAR (drag and drop).

Click button Next >

| . e o 2

Calibration Document Settings

Step 1: Mark the calibration peak by using the range bar in the spectrum pane or by editing the peak range manually.

1254

absorbance
o
oo
1 1
e

o
1

Calibration peak range from: to: | 671.025 | nm

sho

Cancel

6 | Inthe following window, define calibration settings as
shown in the image to the right.

Target Unit: ppm
Calculate Using: Peak Height

Click button Next >.

Calibration Settings

Step 2: Define the calibration settings.

Target Unit:

Precision:

Uncertainty:

Calculate Using

Curve-fitting Algorithm:

Integration Method

5 v

: O Peak Area @ Peak Height

v

Linear Regression

: @ Tangential Skim O Perpendicular Drop
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7 | Enter concentrations in the right column based on the
file names.

(Note that in the sample files, dashes were used
instead of decimals in the sample name. The file “O-
01 ppm” has a concentration of 0.01 ppm.)

Click Finish button.

Calibration Settings

Step 3: Enter concentration values for all spectra. Double-click on a cell to start editing, or select and type in

Bl & wifg + A dboads i Jdboduabl X

INTERNAL STANDARD BAR
© '
S —1ppm |
§ 14 -o05pom | _ )
£ =01 ppm | FI N AN
2 ~0-01ppm | Ne_” AN
2 | i N e
200 | 250 300 350 460 450 500 550 600 650
: nm

Sample Name s Concentration [ppm]
0-01 ppm 0.01
0-1 ppm 0.1
0-5 ppm 0.5
1ppm
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8 Quantitation

x
DO B 68 5 k0B o o | i s i ] 26 A

INTE

absorbance
=
3
’
=
N
/

Ri=0.99927 —*
= RMSE=1.0600 %
pl- ple - pp Peak Height -

Display _Sample Name ¥ 'oncentration [ppn¥ _Peak Height (%] % Remove a0 y=086+10000x

P Wsave Calibration
# T
» /-' Eimport Analyte Files)...
Analyte Table e
Display  Sample Name $loncentration [ppré Peak Height [%] & Remave . - Create Report
o
o
Calibration Settings... [ o2 a'a a's o8 {

ppm
Statistics are reported in the calibration curve. The lower the RMSE (root mean

squared error), the better the curve is fitting. The closer the R? (coefficient of
determination) is to 1, the better the curve is fitting.

One can reset parameters using the Calibration Settings button. One can save
this calibration for future use or sharing by clicking the Save Calibration button.
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9 | Click the Import Analyte File(s) button. | & open %
. l Lookin: | . Extemal Calibration UV-Vis Y @ m-
Select the file that was left out (0-05 ppm). N
i * Name Status Date |
=10-01 ppm ©®R 3/24/
i . Quick access
Click Open =10-1 ppm @A 3/24/
i ~0-05 ppm @A 3/24/
Select file type to be UV-Vis at the prompt. Desktop 0-5ppm OF 3/24/
- = 1ppm ®R 3/24/
Click OK. m =l Read Me First ®R 7/24/
Libraries
| =
This PC
$ - §
Network File name: ‘MS Ppm ~ | Open
i Files of type: AllFiles (%7} w Cancel
10 The concentration of the unknown is calculated and marked.
T bt | Giboirame ||
Calibration Table 100 Re_o.99927 +
Display amle Name % oncentration [ppne ak Height [%] + Reve 80: ;::)Sg; 100600309:
@ o-1ppm 0.1 10391 (6]
@) 0-5ppm 05 52674 ® 60
@ 1ppm 1 100.00 (3] =
40
Analyte Table /
Display | Sample Name % oncentration [ppn¥ Peak Height [%] %  Remove /
204
l/
o]
Calibration Settings... ) 02 0% 0’6 0’8 {
L ppm
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11 | Click the Create Report button or use Transfer to:
Reportlt to can generate a report in which objects

File > Edit Report Templates
Click Add button

Navigate to the template file
Open

Default Template:

B! Report Templates

; ; ilabl lates:
can be copied/pasted into other desktop tools. Available Templates

Title File Path

Internal Standard Chrom... C:\Users\Public\Docume...
Note: if a template is used for the first time, user has Internal Standard Chrom... CAUsers\Public\Docume...
to dO the following before transfer data to Reportlt Internal Standard GC-MS... C:\Users\PubI!C\Docum@‘..
application' Internal Standard GC-MS... C:\Users\Public\Docume...

New...

Edit...

Remaove

Add...

Set As Default

<undefined>

Close
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H |

IR
Action Result
1 | Open the Quantitation application by clicking Quantitation
its icon, typically found in the Quantitation Q.-
group.
Quantitation
2 | Click New External Calibration button. KnowltAll prompts user to open calibrant files.
3 | Navigate to the 2
C:\Users\Public\Documents\Wiley\KnowItAl Open X
II\RS?cr)?dpeIfs\Quantltat|on\ExternaI Calibration Lookin: | 11 Extemal Calibration R ] @ $i° M@~
N Dat dified
Select sample files and leave one (0.8%) out * ame . ; ale modine
as the “unknown.” Quick access «10.2% wol_vol in .1029mm CELL NaCl windows 5/15/2023 8:17 PM
_ «10.4% vol_vol in .1029mm CELL NaCl windows 5/15/2023 817 PM
Click Open. Va 0.8% vol_vol in .1029mm CELL NaCl windows ~ 5/15/2023 8:17 PM
Desktop «11.6% vol_vol in .1029mm CELL NaCl windows 5/15/2023 8:17 PM
- #13.2% vol_volin .1029mm CELL NaCl windows _ 5/15/2023 8:17 PM
™~ Read Me First 8/16/2023 3:57 PM
Libraries
This PC

P »
Network File name: *3.2% vol_vol in .1029mm CELL NaCl windows SFA ~

Files of type AllFiles (".") w Cancel
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4 | Select peak region around 1696 cm-! by — - 7 7 )
clicking down the CALIBRATION BAR (drag | | St T Mk the o pes by g e rangs e the st pane o B g the pesk e mensaty

AL atite+ b dboein Juduai X
and drop). 2

Note: In IR quantitation, one should avoid
using the strongest peak.

Click button Next >.

6 | Inthe following window, define calibration

X Calibration Settings
settings:

Step 2: Define the calibration settings.
(Target Unit: %

Calculate Using: Peak Area)

Target Unit: %| v

Click button Next >. Precision: |5 v
Uncertainty: + %
Calculate Using: @ Peak Area (O Peak Height
Curve-fitting Algorithm: |Linear Regression v

Integration Method: @ Tangential Skim O Perpendicular Drop

7 | Enter concentrations in the pop-up window

based on the numbers in the sample names. Sample Name s Concentration [3)]
0.2% volfvol .1029mm CELL NaCl windows 0.2
Click Finish button. 0.4% vol/vol in.1029mm CELL NaCl windows 0.4

1.6% wolfvol in .1029mm CELL NaCl windows 1.6
3.2% vol/vol in .1029mm CELL NaCl windows 3.2
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100 ge=099887
| RMSE=12484 %
T y=006+3093x

(6 16% w

mm CELL NaCl windows 16 47414

Anaiyte Table

Display SampleName  $|  Concentration[¥]  $ AUCTY| §  Remove

—

Calibration Settings. R R SRR 25 T

Statistics are reported in the calibration curve. The lower the RMSE (root mean squared
error), the better the curve is fitting. The closer the R? (coefficient of determination) is
to 1, the better the curve is fitting.

One can reset parameters using the Calibration Settings button. One can save this
calibration for future use or sharing by clicking the Save Calibration button.
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9 | Click the Import Analyte File(s) button. B Sian % ’
Select the file that was left out (0.8%). Lookin: | | Extemal Calibration IR v @FE*E~
* Name | Date modified
Click Open. ; 3
Quick access «10.2% vol_vol in .1029mm CELL NaCl windows 5/15/2023 8:17 PM
«10.4% vol_vol in .1029mm CELL NaCl windows 5/15/2023 8:17 PM
V4 +10.8% vol_vol in .1029mm CELL NaCl windows  5/15/2023 8:17 PM
Desktop «11.6% vol_vol in .1029mm CELL NaCl windows 5/15/2023 8:17 PM |
= «13.2% vol_vol in .1029mm CELL NaCl windows 5/15/2023 8:17 PM
™ | Read Me First 8/16/2023 3:57 PM
Libraries |
This PC
P ;
Network File name LB‘/. vol_vo}_n_t1_£29mm CELL NaCI_wmdows v
Files of type: All Files (**) ~ Cancel
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10

4] ~04% volvol in 1029mm CELL NaCl
=02% volvol 1029mm CELL NaCl windows

absorbance

vendows

The concentration of the unknown is calculated and marked.

[ NDARD BAR

Caiibration Table 1007 R=090887 7
Dispk Sample Name: = Concentration (KA AUC [Kj3] _ Remore 1 “_'f.‘;:;‘;;" s
) N 5 CRTIE ) | ¥ /

@ 0.4% vol/vol in.1029mm CELL NaClwindows 04 13057 ) 80+ A

@ 16% vol/vol in .1029mm CELL NaCl windows 1.6 47414 ) 1 //

) 32%volvolin.1029mm CELL NaClwindows 32 10000 ® 1 7

60 7. @save Calibration
] /
< > 1 i
| g Simport Analyte File(s...
Analyte Table . ]
- = - - > 4
isp Concentration (%] ¢ ] { s Create Report
Sta 5 1 ' >
%
20+ ,»/'
7
e
. Z
Calibration Settings... 05 1 15 ] 25 L]
%
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11 | Click the Create Report button or use
Transfer to: Reportlt to can generate a report
in which objects can be copied/pasted into
other desktop tools.

Note: if a template is used for the first time,
user has to do the following before transfer
data to Reportlt application:

File > Edit Report Templates
Click Add button

Navigate to the template file
Open

B! Report Templates

Available Templates:

Title

Internal Standard Chrom... C:\Users\Public\Docume...
Internal Standard Chrom... C\Users\Public\Docume...
Internal Standard GC-MS... C:\Users\Public\Docume...
Internal Standard GC-MS... C:\Users\Public\Docume...

Default Template:

File Path

<undefined>

New...
Edit...
Remove
Add...
Set As Default

Close
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Standard Addition Quantitation

Perform Standard Addition Quantitation

This screenshot shows a Standard Addition result, where when the added concentration is 0, the Y-axis value of 26.79 is the signal (due to iron in
this case) in the original unknown sample:

INTERNAL STANDARD BAR

03
@
S
w 0.2
£
o
w
8 o1
0
" 400 ' 420 ' ad0 ' 460 = 480 = 500 520 540 560 580 600 620 640 660 680 700 720
nm
Calibration Method Calibration Curve
100—
Calibration Table R2=0.99962 /
- . . RMSE=0.55313 %
Displa Sample Name  %|Concentration [ppm]¥  Peak Height [%] | Remove 4
= lemls - y=26.79+39.18x //
&) 071 0.711 54.444 [¢%3) 80
@ 156 156 87.139 (6] /
) 1ss 1.85 100.00 §%9] A
= /
60—
Analyte Table
Displa Sample Name ¥|Concentration [ppm]s  Peak Height [%] ¥| Remove 7
40+
. . . T T
Calibration Settings... ) 05 1 15

ppm
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Internal Standard Calibration Quantitation

Perform Internal Standard Calibration Quantitation

Purpose

These exercises demonstrate how to perform internal standard calibration quantitation using KnowlItAll Quantitation software.

Objectives

This exercise will teach you:

» How to create internal standard calibration
» How to perform quantitation

Background
Training Files Used in This Lesson
C:\Users\Public\Documents\Wiley\KnowltAlN\Samples\
Quantitation folder

e Internal Calibration Chromatogram

Wiley’s KnowltAll Quantitation application performs accurate quantitation over comprehensive types
of analytical data.

KnowltAll Applications Used
e Quantitation
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Chromatogram

Action

Result

1 | Open the Minelt application by clicking its
icon, typically found in the Data group.

Choose Database > Open.

Click the button Open By Browsing.

Data

=i§:§j:Qa;§:;&

D Expert

&

Searchlt

Minelt/Create Database

¥
QC Expert
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2 | Navigate to the
C:\Users\Public\Documents\Wiley\Kno
witAlNSamples\Quantitation\Iinternal
Calibration Chromatogram folder.

Select the Chromatograms For Internal
Calibration Demo.

Click Open.
Select a set of records (leave one out to

be the unknown), and then select
Transfer to: Quantitation.

& KnowltAll Informatics System 2024, Analytical Edition

file Edit View Database HitLlist MS Tools NMR Tools Window License Hel,
= -+ = - Transfer to: @S ChemWindow < Reportit §g Searchit <> Processit[ R~ Quantitation

data ~ 3 Minelt
Basics D& F- "By @ 4% Lookup Compound: PubChem |4
T bam | DisplayProfiles: <no profile> Bk + mr® o o g e[k (Il [ ul e 0 (] b
=0z GCICali #1; A1
'Qt 29 _geical #2, A1_S 3 3
- GCICali #3; A2 IS <
IDjExpert GCICali #5: A3 © H
7 - GCicali#6; A3 5 @
@ ~ GCICali #7; A4 3 A
e [ 1 ) ) ) 5 i L) ) 10 Rl s 15 4 15 16
min
GC
Minelt/Create Database
’ Table Plot Related Compounds View
{ P Concentration %/ Chemical Structure

QC Expert

_ 1.00 mg/ml

4.00 mg/ml

3 | Choose Create new internal calibration
at the prompt window.

Click OK.

Transfer To Quantitation

(O Create new external calibration

@® Create new internal calibration

oK

Cancel
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WILEY



H KnowltAll Training

Quantitation - 21 H

4 | Select peak region around 11.3 as the
calibrant peak by clicking down the
CALIBRATION BAR (drag and drop).

Click button Next >.

Calibration Document Settings b4
Step 1: Mark the calibration peak by using the range bar in the spectrum pane or by editing the peak range manually.

BAMD g oche + A dbodte i dbduoab X
-
1 ; ?:‘ i

o
4
L

intensity
o
=S
1

o
=
1

]
o
1 1

[ T ] H ] ] [) 1 8 § 0 B 12 3 14 15 16
min
CALIBRATION BAR
Calibration peak range from: to: | 119292 | min
=T o

5 | Select peak region around 7.8 as internal
standard peak by clicking down the
CALIBRATION BAR (drag and drop).

Click button Next >.

| Step 2: Mark the internal standard peak by using the range bar in the spectrum pane or by editing the peak ranges manually.

| (R ® & A el 5 i

0+

[ T ERREP AR T AR M A T T R

) 14 15 o
min
INTERNAL I |
Calibration peak range from: 730324 | to: (835447 | min
< Back Cancel
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6 | Inthe following window, define calibration
the settings as shown:

(Target Unit: %)

Click button Next >.

Calibration Settings

Step 2: Define the calibration settings.

% v

Precision: |5 v

Uncertainty: '5 + %

Calculate Using: @ Peak Area (O Peak Height

Target Unit:

Curve-fitting Algorithm: | Linear Regression v

Integration Method: @ Tangential Skim O Perpendicular Drop
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7 | Enter concentration ratios in the pop-up Calibration Settings
window.

Note that the sample nhames are based . = o e
E)n concentrations tlgut decimals have been BALLLO Satifet b b it b AL T B =
replaced with underscores. The sample IS
name GCICali #6; A3_5 has a sample | ZCaical s Ao
concentration of 3.5%.) ~ Goical # A3
RN AT E e AR TR EREY S AR N 2N M A T R
min
Click the Finish button.

CALIBRATION BAR

| Step 4: Enter concentration values for all spectra. Double-click on a cell to start editing, or select and type ina|

intensity

I M_

Internal standard concentration is constant. Concentration: |:| %

Sample Name s Conc. Sample [%]
GClICali #7; A4

GClICali #6; A3_5
GClICali #5; A3
GClICali #3; A2
GClCali #2; A1.5
GClCali #1; A1

— [PINIFAITINN
n 0
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8 Quantitation

DD WS B

RLLELS -

o[ ik b o o o] 20 AR AT

INTERNAL

- GCICali #2; A1_5

intensity
°
s

the better the curve is fitting.

[\ i H 3 ] 5 1 L) [ T 1'1 12 1 14 5 16
min
CALIBRATION BAR I—— T
Calibration Method (Calibration Curve Quantitative Analysis
100" p2-1,00000
Conc. Sample [%] % AUC Ratio %] % Remove RMSE=1)5256e-05 % /
— 4 y=-0.00+25.00x
O Y o
35 87.500 ()
3 75.000 () 804
2 50.000 () Iy Ve
;A1 15 37.500 £ s / Wsave calibration
GCICali #1; A1 1 25.000 0 =
© o4 . -
o @Import Analyte File(s)...
Analyte Table =
Display Sample Name 3| Conc.Sample %] %]  AUCRatio[%] 3| Remove 1 / Create Report
404
-~
Calibration Settings... { 1’5 3 25 1 35 )
Y%

Statistics are reported in the calibration curve. The lower the RMSE (root mean squared
error), the better the curve is fitting. The closer the R? (coefficient of determination)is to 1,

One can reset parameters using the Calibration Settings button. One can save this
calibration for future use or sharing by clicking the Save Calibration button.
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9 | Go back to the Minelt database.
Select the file we have left out, A2_5.
Select Transfer to: Quantitation.

At the prompt, select Calculate
concentration.

Click OK.

& KnowltAll Informatics System 2024, Analytical Edition
File Edit View Database Hitlist MS Tools NMR Tools Window License Help

‘,'=- v = « Transfer to: @Chemwindow @Repomt QSearchlt OProcess\ &Quantitatiun |

Data ~ 2 Minelt
Basics 0 =gl By M By 0 4% Lookup Compound: PubChem M
Data | Display Profiles: <no profile> Zi | m_ w5 oo g “&". !
—Q; 2_- — GCICali #4; A2 &
3
ID Expert 1 =
& | M A
Searchlt T 6 T { T ﬁ T é T A T é T é T T 1|0 T 1|1 T y

AR

Minelt/Create Database

ID A Name $ Spectrum

<auto> (GC)H Concentration $| Chemical Structure

7~ Table Plot Related Compounds View
X

el 1 1 AT 1.00 mg/rml

2 2 A15 1.50 mg/ml
3 3 A2 2.00 mg/mi

ﬂ 3.0 mg/ml
6 6 A35 3.50 mg/ml
7 7 Ad 4.00 mg/ml

Spectral Processing
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File > Edit Report Templates
Click Add button

Navigate to the template file
Open

10 The concentration of the unknown is calculated and marked
Calibration Table 100 R*=1.00000
: = = - = RMSE=1.5256e-05 %
Displa Sample Name ¥ Conc.Sample [%] ¥ AUC Ratio [%] e Remove
GCICali #7; A4 % 4 y=-0.00+25.00x
) ccicali#6; A35 3.5 87.500 )
@  Gacali#5; A3 3 75.000 ® 80
@) ccicali#3; A2 2 50.000 (3] T
() ococali#z s 15 37.500 (3] S ]
() cacali#; A 1 25.000 ) =
@ o+
Analyte Table ;
Displa Sample Name % Conc. Sample [%] % AUC Ratio [%] %+ Remove 7
GCICali #4; A2 5
40 /
Calibration Settings... 15 3 25 i 35 1
%
11 | Click the Create Report button or use 1 Report Templates x
Transfer to: Reportlt to can generate a
. . . Available Templates: New...
report in which objects can be _ :
copied/pasted into other desktop tools. Title flle Fath - Edit
Internal Standard Chrom... C:\Users\Public\Docume... :
Internal Standard Chrom... C\Users\Public\Docume... R
emove
Note: if a template is used for the first Internal Standard GC-MS... C:\Users\Public\Docume...
. ’ . Internal Standard GC-MS... C:\Users\Public\Docume... Add...
time, user has to do the following before
transfer data to Reportlt application: Set As Default

Clear Default

Default Template: | <undefined>

=]
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GC-MS

This dataset contains
e two calibrants
o Benzocaine - GC retention time 4.01 min, MS ion to use: 165
o Lidocaine - GC retention time 5.78 min, MS ion to use: 86 (it breaks down in GC, therefore does not have molecular ion)
e one internal standard — Caffeine at 0.7625 mg/mL, GC retention time 5.48 min, MS ion to use: 194
e the dataset to use pick MS ion(s) is the Sample 9.

Benzocaine
Action Result
1 | Open the Quantitation application by clicking Quantitation
its icon, typically found in the Quantitation Q.-
group.

Quantitation

2 | Click New Internal Calibration button. KnowltAll prompts user to open calibrant files.
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3 | Navigate to
“C:\Users\Public\Documents\Wiley\KnowItAll\
Samples\Quantitation\Internal Calibration GC-
MS” folder.

Select folders as shown in the right
screenshot.

Click Open.

& open *
Lookin: | | Intemal Calibration GC-MS v: L« s S R
* Name . Date modified
Sample1.D 12/26/2023 2:38 PM
Quick access Sample2.D 12/26/2023 2:38 PM
- Sample3.D 12/26/2023 2:38 PM
Sampled.D 12/26/2023 2:38 PM
Desktop Sample5.D 12/26/2023 2:38 PM
— Sample6.D 12/26/2023 2:38 PM
m Sample7.D 12/26/2023 2:38 PM
Libraries Sample8.D 12/26/2023 2:38 PM
h "._-_'_._-_'_i_‘-_a[r_!};'_l_g?-__[_)_____
== Unknown1.D 12/26/2023 2:38 PM
This PC Unknown2.D 12/26/2023 2:38 PM
a B3 ReadMefFirst 12/26/2023 2:31 PM
NET‘\;‘GIK « ’
File name: i I Open
Files of type: All Files (*.") ~ Cancel

Encoding: <default> W
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4 | Inthe drop-down list, select the calibrant file
where analyte concentration is the largest, in
this example, it is the Sample9.D

Please use the ion chromatogram checkboxes to select one or multiple ions for quantitation. Sample File: Sample9.D ~ v
BACKGROUND RANGE BAR | |
Raw Spectrum 212 at 4.0095 min
L
1.5e+07— Step 1: Please use the ion ck gram checkb to
o select sample standard ions.
1e+07 '
‘ ‘ Sample File: SampledD ~
Se+06-7 | | Close

min
AVERAGE RANGE BAR

5 | Select a component from the Raw Spectrum
pane, in our example, the interested
component has a TIC peak at 4.01 min.

Select an ion, in this case, we select its
molecular m/z 165.

Click Next > (bottom left corner)

I B =TIC
[]BPC
[]86
1120

65
192
[]137
[]194
165
121

. [s8
)87

Ll ats’
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Cabbration Document Settings

Select peak region by clicking down the
CALIBRATION BAR (drag and drop).

Step 2:

Mark the calibration peak by using the range bar in the spectrum pane or by editing the peak range manually.

Click button Next >. ]
?\)'W‘:

120406

intensity

1206
a00000-|

600000

RS 6t + M b it Jbodua X

A

e e

Calibeation peak range frorn: IR | to: (414378 | min

< Back Next >

oo nt

EoR I I S I e B2 64 66 68 T 72 74 78 718 & 82 84 85 &8 4 92

min

CALIBRATION BAR

Cancel
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7 | Select the internal standard peak from the top | [r e e s e oo ‘ 1
: : & U Tiowensien - [RILDS ki s g da g B
GC pane, in our example, 5.48 min. St ot 194 %
= Raw Spectrum 430 at 5.4816 min .3;:( i
Select an ion, in this case, we select its - ‘ i oo
1 Step 3: Please use the ion chromatogram checkboxes to [es

molecular m/z 194. ‘ 2 BRG s  hsemige e
Close LI |

Click Next > (bottom left corner) , I 1 I ' E‘”

20 2o 2o 2k 2 o 2 2k

stracted Raw Specirum

E 194 # Match Sco.. HQI RH.. Notes
- AFX 8675, Cafleine |

Caffeine 9866 9859 9924

» o 14-Dimethyl-4,5.7,8-tetrahydroimi... 7894 78.76 8051
- " N 1.4-Dimethyl-4,5.7,8-tetrahydroimi... 77.81 7661 88.59
5 ™ q | 5
o a2 0] s 7 » o9 = 1 Nw 168 , (3,7-Dimethyl-2.6-dioxo-2.3,6.7-tel.. 72.59 72.55 7290
o | = | U d } 1 1,39-Trimethyi-3 9-dihydro-1H-pu_. 71.93 7190 72.19
O NN

N-(2-Fluorobenzy)EBDB 6955 69.04 741
N-(2-Fluorobenzyf)-2,3-EBDB 6936 6880 74.40
3-Methoxy-45 6864 6847 70.13
0 3.3-Dimethyt-S-methaxy-4,5"-biis. 6850 68.23 7094

< Back Cancel

£ % % ) i & % o 1o 10 | 130 1do | 130 180 | 1l 180 | 1b0 200

1
2
3
4
s
6 6-Amino-1.3-dimethyi-16-dihydro.. 7041 69.85 7544
7
8
9
Ll
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10 | Select peak region by clicking down the
INTERNAL STANDARD BAR (drag and drop).

i Step 4: Mark the internal standard peak by using the range bar in the spectrum pane or by editing the peak ranges manually.
VRS & Ehe ks ol B
2 40408~

Click button Next >. U] 22ee] “Siaios

2606
180708
160408

146706

intensity
i

1g+08-

800000

600000

400000

JU i

T I e e IR A e P YA S
28 q2 34 3s 38 1 42 44 48 48 &

B P M B e\~ e e e B e M L B
82 64 68 68 T2 74 78 78 g2 B4 88 88 0 62
min

Calibration peak range from: | 541027 to: 564181 | min
<Back | [ Nemt» Cancel
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9 | In the following window, define calibration
settings.

Target Unit: ug/ml (you have to type in) ? Step 5: Define the calibration settings.
Calculate Using: Peak Area !

Target Unit: . mg/mi
Click button Next >.
i Precision: 5 ~
' Uncertainty: 5 + %

Calculate Using: @ Peak Area (O Peak Height

Curve-fitting Algorithm: Linear Regression ™

Integration Method: @ Tangential Skim O Perpendicular Drop

< Back Cancel
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10 | Enter concentration and ratio values in the _ o N P —
pop-up window. [+] Internal standard concentration is constant.  Concentration: | 0.7625 mg/mil
Sample Name 3 Conc. Sample [mg/ml] =
Std Level 1 0.05 0.0500
Std Level 2 0.075 0.0750
Std Level 3 0.10 0.100
Std Level 4 0.125 0.125
Std Level 5 0.25 0.250
Std Level 8 0.35 0.350
Std Level 7 0.5 0.500
Std Level 9 0.75 0.750
Std Level 9 1.00
< Back Cancel
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11

Click Finish button.

Calibration Table 100 R'=099453 .
Display Sample Name &/ Conc. Sample [ma/mi] $| __ AUCRatio [%] % Remove E Rf‘?:ﬂ{éﬁfﬂ? 4
S el Y | et
@  stdlevel2 0075 0.075 68612 E
@  Stdlevel3 0.0 0.10 87072 ® 80
) Std Level 4 0.125 0.125 10.935 () E
@  sStdlevels 025 025 22.569 ® 70
()  sStdlevel6 035 035 32690 ® .
(¥)  stdlevel7 05 05 44644 () -
({)  stdievel9 075 075 67.037 0 & 604
@  sdievels 100 10 10000 ® 2
o 50
Analyte Table =1 e
- = ~ - " < 404
Display Sample Name %] Conc. Sample [mg/mi] %/ AUCRatio [%] % Remove |
i
30 g
s
20 g
104 .
E
04
y y
Calibration Settings.. o 02 05 04 05 0% 07 08 09 i
mg/ml

Statistics are reported in the calibration curve. The lower the RMSE (root mean squared
error), the better the curve is fitting. The closer the R? (coefficient of determination) is
to 1, the better the curve is fitting.

One can use & in the Remove cell to remove samples from calibration; and use Add
EE

- 1# Add Spectrum
Adds another spectrum

Spectrum to add new calibrants,

One can reset parameters using the Calibration Settings button. One can save this
calibration for future use or sharing by clicking the Save Calibration button.
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12 | Click the Import Analyte File(s) button. £ Open w
. : I | Calibration GC-MS | M~
Select unknown file folder Unknown1.D and Lookin: | B Wema LeSraton 0=
Unknown?2.D to calculate the concentrations. * Name Date modified
Samplel.D 12/26/2023 2:38 PM
Click Open Quick access Sample2.D 12/26/2023 2:38 PM
' - sample3.D 12/26/2023 2:38 PM
Sample4.D 12/26/2023 2:38 PM
Desktop Samples.D 12/26/2023 2:38 PM
= Sample6.D 12/26/2023 2:38 PM
™ Sample7.D 12/26/2023 2:38 PM
Libraries Sampled.D 12/26/2023 2:38 PM
h Sample9.D 12/26/2023 2:38 PM
- 12/26/2023 2:38 PM
e T
# 12/26/2023 2:31 PM
o 4 >
Network
File name: w I Open
Files of type: All Files (*.") W Cancel
nk . .
Data is 2D, only the TIC is shown.
| |
L - N T 2T T
min
Encoding:  <default> w
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13

Calibration Method

Calibration Table

Displa Sample Name ' Conc. Sample [mg/ml] & AUC Ratio [%] % _ Remove

Std Level 1 ]
) Std Level 2 0.075 0.075 68612 (&)
) Std Level 3 0.10 0.10 8.7072 )
) Std Level 4 0.125 0.125 10.935 )
) Std Level 5 0.25 0.25 22.569 )
({)  stdLevels 035 035 32690 ®
()  stdlevel7 05 0s 44644 ®
({)  stdLevel9 075 075 67.037 ®
()  stdlevel9 1.00 10 100.00 ®

@  Unk2

Display Sample Name

£/ Conc. Sample [mg/mi] &

0.10764
0.50664

AUC Ratio [%] % Remove

48.621

Calibration Settings...

Calibration Curve
100+ R!=099453 .
4 RMSE=2.2683 %
g0 Y=-141+97.08x //
80 //
/ -
70
// .

£ 604 -
o ~
= /
x50
3] /
2 E| .
< o4 P

40 / 7

30 1

" / /

104 ,)”"/

04

o 02 o3 04 0’5 0’6 o7 0's o9 1
mg/ml

The concentration ratio of analyte to internal standard is shown in the Analyte Table and
as a sqaure spot in the Calibration Curve.
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14 | Click Transfer to: Report B
i Date/Time:  12/26/2023 4:34 PM
 WILEY ‘ ‘ _

Select the Internal Standard GC-MS Hioense Serlal Number 4 Operator
Landscape template ‘
Sample Name | Conc. Sample [mg/ml] AUC Ratio [%)] e .
SidTevel 1 005 [005 74602 R=0.99453 -
- Std Level 2 0.075 0.075 6.8612 RE"_?E";%Z;B:B:"
1 Select a Report Template Std Level 3 0.10 ‘0 10 8.7072 3’? i /-,
Please select one of these templates: U ik IO E -
pates . [sWdtevers 025 025 22560 8 04
Title file Path i |Stdlevel6 035 035 32690 ) e
Internal Standard Chromatogram Landscape Ci\Users\Public\Documents... | [StdLlevel7 05 05 44 644 2 ,
Internal Standard Chromatogram Portrait C:\Users\Public\Documents\... Std Level 9 0.75 0.75 67.037 < ‘.
Internal Standard GC-MS Landscape C:\Users\Public\Documents\... ! [Sidlevel® 100 “ 0 100.00 o i
Internal Standard GC-MS Pertrait C:\Users\Public\Documents\... .9‘-
‘ OTZ ! ﬂl4 ' Ulﬁ ! Olﬂ ! %
| mg/ml
Cllck O K Callg.:;rvl‘nca\ Species {1;:n5 [miz] . . ' . .
: T 1 ST ] 104 X Axis region of calibration peak: 3.89119 - 4.14378 min
f . . . X Axi i fi | dard: 5.41027 - 5.64181 mi
Note: if a template is used for the first time, s reglon of inermal standar min
user has to do the following before transfer Concentration of intemal standard: ~ 0.76250
data to Reportlt application: Uncertainty () s
File > Edit Report Templates ;
: Sample Name Conc. Sample [mg/mi) AUC Ratio [%]
Click Add button i Ok 1 0.10764 03681
i i Unk 2 0.50664 48.621
Navigate to the template file
Open
This is a basic report, one can select these objects and copy/paste to other applications.
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Lidocaine HCI

Action

Result

1 | Open the Quantitation application by clicking
its icon, typically found in the Quantitation
group.

Quantitation

r
e

Quantitation

2 Click New Internal Calibration button.

KnowltAll prompts user to open calibrant files.
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3 | Navigate to
“C:\Users\Public\Documents\Wiley\KnowItAll\
Samples\Quantitation\Internal Calibration GC-
MS” folder.

Select folders as shown in the right
screenshot.

Click Open.

& open *
Lookin: | | Intemal Calibration GC-MS v: L« s S R
* Name . Date modified
Sample1.D 12/26/2023 2:38 PM
Quick access Sample2.D 12/26/2023 2:38 PM
- Sample3.D 12/26/2023 2:38 PM
Sampled.D 12/26/2023 2:38 PM
Desktop Sample5.D 12/26/2023 2:38 PM
— Sample6.D 12/26/2023 2:38 PM
m Sample7.D 12/26/2023 2:38 PM
Libraries Sample8.D 12/26/2023 2:38 PM
h "._-_'_._-_'_i_‘-_a[r_!};'_l_g?-__[_)_____
== Unknown1.D 12/26/2023 2:38 PM
This PC Unknown2.D 12/26/2023 2:38 PM
a B3 ReadMefFirst 12/26/2023 2:31 PM
NET‘\;‘GIK « ’
File name: i I Open
Files of type: All Files (*.") ~ Cancel

Encoding: <default> W
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4 | Inthe drop-down list, select the calibrant file
where analyte concentration is the largest, in
this example, it is the Sample9.D

Please use the ion chromatogram checkboxes to select one or multiple ions for quantitation. Sample File: Sample9.D ~ v
BACKGROUND RANGE BAR
Raw Spectrum 212 at 4.0095 min
L
1.5e+07— Step 1: Please use the ion ck gram checkb to
o select sample standard ions.
16+07- '
‘ Sample File: SampledD ~
Se+06-7 ‘l a ‘l Close
o] I L
3 95 3 455 3 5'5 6 6'5 7 75 8 8's 4
min
i
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5 Select'a component from t'he Raw Spectrum . PR—— v
pane, in our example, the interested TR mETC A
component has a TIC peak at 5.78 min. Raw Spectrum 547 at 5.7834 min [IBPC

7 ks

This sample breaks down in GC, so there is 4 glig

no molecular ion in extracted MS. We select 1g+07-] 92
its strongest ion 86. | 137
| 0194
=] [165

| | 121
0+ - - 158
3 35 4 45 5 55 6 65 7 75 8 85 9 a7

g v
AVERAGE RANGE BAR %

1.5e+07—4

5e+06 —
Click Next > (bottom left corner)

Raw Spectrum 246 at 4.1896 min
100 120
50
11992 11de4 | 11998 | 11998 | 120 12002 12004 = 12006 = 12008
miz
| Eitrocted Ram Spectrum
100 - Extracted Raw Spectrum 88 # Match Sco.. HQl RH.. Notes
— MSX#78557; Lidocaine 1 Lidocaine 9775 97.64 98.76
w 2 Tolycaine  97.60 97.52 9831
3 2-(Diethyl.. 96.82 9672 97.68
58 4 Acetamide.. 96.08 96.08 96.13
od . 4 088 T ST 105 120 134 148 : 234 & ach
H ~Chloro-.. 8946 89.45 89.49
N N 6 NN-Dieth.. 8596 8592 86.34
50 | 7 NN-Dieth.. 85.96 8591 86.40
© 8 Trimecaine 84.64 8396 90.79
9 NN-Dieth.. 8432 8428 84.71
. ——————i . . . . . . —— )
40 60 80 100" " 1do T ko T edo” T ido T 280 T 20 10 245 TVM... 8385 8383 8403
mlz
< >
Cancel
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6 | Select peak region by clicking down the Cosen et S *

CALIBRATION BAR (drag and drop). Step 2: Mark the calibration peak by using the range bar in the spectrum pane or by editing the peak range manually.
[} Jllﬂ_ﬁ Q'.!.'.itn.+ M b s g1 i alt M 5

Click button Next >. s

Bev06-]

5 5406
5a+06~

450406 ‘
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7 | Select the internal standard peak from the top
GC pane, in our example, 5.48 min.

Select an ion, in this case, we select its
molecular m/z 194.

Click Next > (bottom left corner)

File Edit View Process Analyss Help l‘
& Y ioemvsies - (RIS At Lot ol g s da by (200
Selected lon(s): 194 v
BACKGROUND RANGE BAR mEnc A
Raw Spectrum 490 at 54816 min sec
1500074 7 =
i 8 2o
1 T Step 3: Please use the ion chromatogram checkboxes to [es
Las | I select the internal standard ions. Os
1 0w
e Close [ 2 |

20 2o 2o 2k 2 o 2 2k

* Match Sco.. HQI RH.. Notes
1 Caffeine 9866 9859 9924
2 14-Dimethyl-4,5.7,8-tetrahydroimi.. 78.94 7876 8051
3 14-Dimethyl-457,8-tetrahydroimi... 7781 7661 8859
4 (37-Dimethyl-26-diox0-23,67-tet... 7259 7255 7290

o o | bt } ; MK " ¥ It 5 139-Trimethyl-39-dihydro-1H-pu.. 71.93 71.90 7219
6
7
8
9

Extracted Raw Spectrum 194
- AFX 8675, Cafleine |

6-Amino-1.3-dimethyi-16-diydro... 7041 6985 75.44
N-(2-Fluorobenzy)EBDB
N-(2-Fluorobenzyf)-2,3-EBDB 6936 6880 74.40
3-Methory-45 6864 6847 70.13
10 3.3-Dimethyl-5-methoxy-4,5'-bis. 6850 68.23 7094

< Back Cancel

6955 69.04 7411
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10 | Select peak region by clicking down the

INTERNAL STANDARD BAR (drag and drop).

Click button Next >.

Calibration Document Settings

Step 4: Mark the internal standard peak by using the range bar in the spectrum pane or by editing the peak ranges manually.

intensity

Calibration peak range from: | N

6.50+06-

Be+06-

5 5us06-

5a+08-

450008

3a+06-

< Back

BAOS auta+ Ml i by X

St Level 2 0075

Next >

to: |408826 | min

Cancel
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9 | In the following window, define calibration
settings.

Target Unit: ug/ml (you have to type in) 5 Step 5: Define the calibration settings.
Calculate Using: Peak Area !

Target Unit: . mg,/mi
Click button Next >.
i Precision: 5 ~
Uncertainty: 5 + %
Calculate Using: @ Peak Area (O Peak Height

Curve-fitting Algorithm: Linear Regression ™

Integration Method: @ Tangential Skim O Perpendicular Drop

< Back Cancel
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10 | Enter concentration and ratio values in the o N P —
pop-up window. [] Internal standard concentration is constant.  Concentration: | 0.7625 mg/mil
Sample Name 3 Conc. Sample [mg/ml] =
Std Level 1 0.05 0.0500
Std Level 2 0.075 0.0750
Std Level 3 0.10 0.100
Std Level 4 0.125 0.125
Std Level 5 0.25 0.250
Std Level 8 0.35 0.350
Std Level 7 0.5 0.500
Std Level 9 0.75 0.750
Std Level 9 1.00
< Back Cancel
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Calibration Table 100~ R*=0.99834 .
Displa sample Name _$| Conc. Sample [mg/ml] $  AUCRatio [%] & Remove 3 Rf“’osgg‘ 9257905%
s ve 1 Joosoo - 1ogo ® o0} y-000:sas3x
()  stdlevel2 0075 00750 71977 E
({)  stdlevel3 0.10 0100 93973 () 80
(¥)  stdlevel4 0.125 0125 12.140 ) )
©) Std Level 5 0.25 0.250 25873 )] o s
) Std Level 6 0.35 0350 36536 (9
) Std Level 7 0.5 0.500 49.765 )] =
(/)  Stdlevel9 075 0.750 71473 ® & 60
) Std Level 9 1.00 1.00 100.00 () %
& 50 .
o
Analyte Table 2
Display Sample Name 3| Conc. Sample [mg/ml] 3| AUCRatio [%] % Remove | g Iy
304
3 -
204
-
104 .
s
Calibration Settings... UI1 D‘? UIJ 0"4 le DI6 0‘! UIH UVQ ‘
mg/ml

Statistics are reported in the calibration curve. The lower the RMSE (root mean squared
error), the better the curve is fitting. The closer the R? (coefficient of determination) is
to 1, the better the curve is fitting.

One can use & in the Remove cell to remove samples from calibration; and use Add
EIE

- 1# Add Spectrum

Adds another spectrum .
Spectrum to add new calibrants,

One can reset parameters using the Calibration Settings button. One can save this
calibration for future use or sharing by clicking the Save Calibration button.
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12 | Click the Import Analyte File(s) button. £ Open w
- X i | Calibration GC-MS L = -
Select unknown file folder Unknown1.D and Lookin: | B Wema LeSraton o r@
Unknown?2.D to calculate the concentrations. * Name Date modified
Sample1.D 12/26/2023 2:38 PM
. Quick access .
Click Open. Sample2.D 12/26/2023 2:38 PM
- sample3.D 12/26/2023 2:38 PM
Sample4.D 12/26/2023 2:38 PM
Desktop Samples.D 12/26/2023 2:38 PM
= Sample6.D 12/26/2023 2:38 PM
™ Sample7.D 12/26/2023 2:38 PM
Libraries Sampled.D 12/26/2023 2:38 PM
‘ Sample9.D 12/26/2023 2:38 PM
Unknown1.D 12/26/2023 2:38 PM
, ' B2 ReadMeFirst 12/26/2023 2:31 PM
o 4 >
Metwork
File name: w I Open
Files of type: All Files (*.") ~ Cancel
nk 1 . .
Data is 2D, only the TIC is shown.
| |
L - N T 2T T
min
Encoding:  <default> e
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13

(Calibration Method

Calibration Table

Display Sample Name

2| Conc. Sample [mg/mi] &

AUC Ratio [%] & Remove
[

std Level 1
)  stdLevel2
)  stdLevel3
1)  stdLevel4
(¥)  stdLevels
(¥)  stdLevels
)  stdLevel7
©) Std Level 9
) Std Level 9

0.075
0.10
0.125
0.25

0.0500
00750
0.100
0.125
0.250
0.350
0.500
0.750
1.00

71977 (€3]
9.3973 ®
12.140 €]
25873 €
36.536 €
49.765 €
71473 (9]
100.00 (9]

@  unk2

Displar Sample Name

3| Conc. Sam|

0.53048

ple [mg/ml] AUC Ratio [%] 3 Remove
)

53.450 ®

The concentration ratio of analyte to internal standard is shown in the Analyte Table and

Calibration Settings...

as a sqaure spot in the Calibration Curve.

AUC Ratio [%]

Calibration Curve
R?=0.99834 .
3 RMSE=12702% pd
| y=000+98.93x pd
/
Ve
e
/ =
/
/
%
/
L
-
o 02 03 04 05 0’6 07 08 09 1
mg/ml
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