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KnowltAll Informatics Training
Quantitation
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Quantitation Workflow

KnowltAll Quantitation

Input: Step-by-Step Output:

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

Analyte Concentrations

Internal Calibration: : :
] Ratios of analyte vs internal standard
Samples + known ratio of analyte
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External Calibration Quantitation

Perform External Calibration Quantitation

Purpose

These exercises demonstrate how to perform external calibration quantitation using KnowltAll 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\KnowItAI\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

¢ Quantitation
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UV-Vis

Action Result

1 Open the Quantitation application by clicking Quantitation application is displayed:
its icon, typically found in the Quantitation o
el Quantitation

Quantitation

Q.- LUl &

group. Quantitation

_|_New External Calibration

L New Internal Calibration

. 'New Signal/Concentration

& 0pen Calibration File

2 | Click New External Calibration button. KnowltAll prompts user to open calibrant files.

_|_New External Calibration
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Quantitation - 5 H

Action

Result

3 | Navigate to the

UV-Vis” folder.

“C:\Users\Public\Documents\Wiley\KnowltAll
\Samples\Quantitation\External Calibration

Select 4 sample files and leave one out to be
the unknown sample (e.g., as shown in image

below).
Click Open.
& Open X
Lookin: | | Extemal Calibration UV-Vis v @ mE-
% Name - Status Date
) [10-01 ppm ®AR 3/24/
Quick access
510-1 ppm ®R 3/24/
[ ] £10-05 ppm ©®R 324/
Desktop ~ —/0-5ppm (©L) 3724/
i1 ppm [OF.) 3424/
m [=/Read Me First [OF) 7124/
Libraries
This PC
$ z
Network File name: "1 ppm.tdt” "0-01 ppm bxt" "0-1 ppm.bxt’ "0-5 ppm.bet” V‘ | Open
Files oftype: Al Files (") v Cancel

The Technique Parameters dialog is launched:

Technique Parameters

Data Type: UV-Vis

X Axis Unit: nm

Y Axis Unit: absorbance

B Automatically skip suggested rows

Number of header block rows to skip: !

Number of footer block rows to skip:

O Data is spectral trace ) Data is peak table
Data:
X Y
800.0401 0.0001870
798.9311 0.0007470
797.9603 0.0007610
796.9891 0.0008650

OK

Cancel

8 Apply Parameters to All Files

X
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Quantitation - 6 ”

Action

Result

4 | In Technique Parameters prompt window:
e Set Data Type to UV-Vis.

Click OK.
Technique Parameters X
Data Type: UV-Vis ~ oK
Cancel
X Axis Unit: nm 4
Y Axis Unit: absorbance v

8 Automatically skip suggested rows

Number of header block rows to skip: 0

e Check Apply Parameters to All Files.

The Calibration Document Settings popout window appears, displaying the selected UV-
Vis files. The Step is identified as “Step 1”:

| Calibration Document Settings

[l

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

absorbance

1.5+

1.25+

o
v
1

=)
>
1

(=]
1

RS &g+ Aodbosledin bl X

1 ppm
0-5 ppm
- 0-1 ppm

|

b
\

200 250 300 350 ado 150 500

nm

580

600

650

700 750 sdo

Number of footer block rows to skip: 0

O Datais spectral trace

O Datais peak table

Data:

X Y

800.0401 0.0001870 I
798.9311 0.0007470

797.9603 0.0007610

796.9891 0.0008650

CALIBRATION BAR

Calibration peak range from: | to: nm

| cancel |

8 Apply Parameters to All Files

Note: The options highlighted above are added
to skip lines which are not spectral x,y
coordinates.
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Action

Result

Select the region around the peak at 560 nm by
clicking down the left mouse button on the
CALIBRATION BAR and dragging the button
over the peak region, e.g., from ~ 425 nm to ~
650 nm. Release the mouse button at the end
of the selection.

Click Next > button.
|' Next > [

The selected region is displayed in blue coloration:

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

BALS g g+ ih et Jodesl B
15 o
-l
1 -opem

1254 -¢

14

absorbance
e 5
g @
T

e
B
1

P 280 b ako o 480 sbo 580 alo 680 7do 750 ado

Upon clicking Next button, “Step 2” loads in the popup window.

In the popup window, define calibration settings
as shown in the image

e Target Unit: ppm
e Calculate Using: Peak Height

Remaining parameters can retain the default
selection.

Note: New options (purple boxed) are added for
additional control of data.

Calibration Settings X ‘

Step 2: Define the calibration settings.

Target Unit: ‘ m

Precision: 5
Uncertainty: 5 +%
Calculate Using: O Peak Area  © Peak Height
Curve-fitting Algorithm: Linear Regression ‘ ] Force through Origin ’
() Perpendicular Drop

Integration Method: © Tangential Skim

) Weighting: 1/x

< Back Next > | Cancel
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H KnowltAll Training

Action

Result

7 Click Next > button.

Upon clicking Next button, “Step 3” loads in the popup window:

[
| Calibration Settings

X

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

LM & te + A dhod i b Ju g X

1 ppm

o
-0-1ppm
F

absorbance

=

200 250 300 350 bo 450

600 650 700 750 800

!

AL

Sample Name
0-01 ppm
0-1 ppm
0-5 ppm
1 ppm

< Back Finish

Concentration

Cancel
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Action

Result

8 | Inthe popup window, enter concentrations in
the right column based on the file names:

e File: 0-01 ppm, Concentration: 0.01
ppm
e File: 0-1 ppm, Concentration: 0.1 ppm

e File: 0-5 ppm, Concentration: 0.5 ppm
e File: 1 ppm, Concentration: 1 ppm

Click Finish button.

Finish

The manually entered Concentration values are shown in the table below. Upon clicking
Finish, the dialog closes and the spectra display in Quantitation application.

| Calibration Settings
1]

X

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

B b &t + A dbodls i dh Juoah M

o 1 :
2.1 -05ppm
& 19 -01ppm
g -E 0-01 ppm /
2 7 AN~ :
© 2
04 - = = =
200 230 300 3%0 abo 450 500 530 600 6% 700 750 800
nm
Sample Name = Concentration s
0-01 ppm 0.01
0-1 ppm 0.1
0-5 ppm 0.5
1ppm 1
< Back Finish Cancel
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Action

Result

9 | Analyze the results in Quantitation application.

e Statistics are reported in the Calibration Curve.

e The lower the value for RMSE (Root Mean Squared Error), the better the curve fitting

is.

e The closer the R? (Coefficient of Determination) is to 1, the better the curve fitting is.
e The Calibration Settings button launches the Calibration Settings popup window,

which allows for resetting the calibration parameters.

e The calibration can be saved for future use or file sharing by clicking the Save

Calibration button in the Quantitative Analysis panel.

Quantitation - x
Jul @ H ®ER B G0 <™ [ Ak b sl b Jufala| B AR AC

. |

% 1 1

e 95 \\_/// \v// P

o - ‘57_:7_-::’/—/7‘ =
200 250 3do 350 b0 450 500 550 600 650 780 750 8do
nm

R?=0.99916
RMSE=1.1367 %
y=0.88+100.05x

Callbratuon Table

[ Display 5ample Name# Concentration® AUC %% Remove\ sj
001 ppm 0.0 1.2160 % j
60
"] .
i

0-1 ppm 10.541
0-5 ppm 52.840
1 ppm 1 100.00

Analyte Table

Display 5ample Name# [Concentration® AUC [% %] Remove |

Esave calibration
@Import Analyte File(s)...

Create Report

Calibration Settings... [}
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Action

Result

10

Click the Import Analyte File(s) button.

@ Import Analyte File(s)...

Navigate to and select the file that was
excluded in Step 3 “0-05 ppm”, located
“C:\Users\Public\Documents\Wiley\KnowltAll
\Samples\Quantitation\External Calibration
UV-Vis”. Click Open.

On the Technique Parameters dialog window,
select Data Type to be UV-Vis. Click OK.

The selected file in the Open file dialog window is shown. Upon clicking OK on the
Technique Parameters dialog, the imported file opens in the previous calibration window.

|

& Open X
Look in | External Calibration UV-Vis v| (€] > W [~
ﬁ Name - Status Date
) E0-01 ppm ®A 3/24/
Quick access
E0-1 ppm ®R 3/24/
Vsl £10-05 ppm @8 3/24/
Desktop ~ =/0-5ppm ©®A 3/24/
— =1 ppm ©~R 3/24/
m I Read Me First oF:! 7/24/
Libraries
This PC
@ < >
Network File name: 0-05 ppm "| | Open
Files of type: All Files (*.%) ~ Cancel

11

Analyze the results of the unknown calculation
by viewing the Analyte Table, selected in red in
the image on the right.

The concentration of the unknown is calculated and marked.

Calibration Table

Display | Sample Name %/oncentration [ppn¥ Peak Height [%] % Remove

80—

0-01 ppm 0.01 1.3649
0-1ppm 0.1 10391 1
0-5 ppm 05 52.674 (3] 60
) 1ppm 1 100.00 [6%3) L
Analyte Table 40

-

Display = Sample Name ¥/oncentration [ppnv Peak Height [%] ¥ Remove

0-05 ppm 0.042183 5.0764

20—

100~
7 RMSE=1.0600 %

R?=0.99927

y=0.86+100.00x

Calibration Settings...
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Action

Result

12

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.

Create Report

On the Select a Report Template dialog, retain
the selection of “External Standard Landscape”.
Click OK on the dialog window to create the
report in the selected template.

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

e Choose File > Edit Report Templates.
e Click Add button.

e Navigate to the template files located
“C:\Users\Public\Documents\Wiley\K
nowltAll\Report
Templates\Quantitation”.

e Highlight to select all of the templates in
the folder and click Open.

Upon clicking to generate the report, the Report Templates dialog window appears which
prompts the user to choose the desired template for selection.

B Select a Report Template X

Please select one of these templates:

Title File Path N e
External Standard Landscape  C:\Users\Public\Documents\. WILEY [ '
External Standard Portrait CA\Users\Public\Documents\.,

Internal Standard Chromatog... C:\Users\Public\Documents.|

:

| R2=0.99‘9)/ g

Internal Standard Chromatog... C\Users\Public\Documents\.| | re /\RL\:)S/EZ 1367 %
; .8

Internal Standard GC-MS Lan... C\Users\Public\Documents\.| 8+100.05x
Internal Standard GC-MS Por... C\Users\Public\Documents\.| ‘

Upon clicking OK on the Select a Report Template dialog window, the report is generated
in Reportlt application.
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Action

Result

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

Quantitation

Q.-

-
s

Quantitation

Note: If a previous calibration study is displayed, it can

be closed by clicking on the X icon ( X ) on the top
right corner.

Quantitation application is displayed:

Quantitation

Al &
_|_New External Calibration
JLNew Internal Calibration

. 'New Signal/Concentration

Z0Open Calibration File

2 | Click New External Calibration button.

_|_New External Calibration

KnowiltAll prompts user to open calibrant files.
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Action

Result

Navigate to the
“C:\Users\Public\Documents\Wiley\KnowltAll\
Samples\Quantitation\External Calibration IR”
folder.

The Calibration Document Settings popout window appears, displaying the
selected IR files. The Step is identified as “Step 1”:

Calibration Document Settings x {

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

Select sample files and leave the 0.8% file deselected IR ALE®™ & A + e dboste 2t db duoak 30
to be the unknown sample file (e.g., as shown below). 8 ~32%volwalin 1026mm GELL NaClwindows
a Open X | 4 -04% vnl.u‘nl \IT ‘79'2.9.‘."‘":(?EL: Na‘C‘\\ V.‘\ll\d.ﬂl'fs
a4
Look in: Extemal Calibration IR v @FEE~
* Name Date modified 833
Quick access | B 10.2% vol_vol in .1029mm CELL NaCl windows 5/15/2023 8:17 PM _'E
ui 2 2
«10.4% vol_vol in .1029mm CELL NaCl windows 5/15/2023 8:17 PM E ) ‘
Vs 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 E 1 ' | | ‘
- «13.2% vol_vol in .1029mm CELL NaCl windows 5/15/2023 8:17 PM 9 ' I | "
il n |
n Read Me First 8/16/2023 3:57 PM : il Mk /
Libraries o4 A JJ"\A_.J“L_J"\_.,/ A
4000 3500 3000 2500 2000 1500 1000 500
Q cm™
This PC CALIBRATION BAR
[_‘# < > Calibration peak range from: | to: cm™
Network File e .”3 2% vol_volin 1029mm CELL NaCl windows SPA
nam . —
Filas oftype All Files (*.7) W Cancel -
Click Open.
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Action Result
4 | Select peak region around the peak at 1696 cm' by The selected region is displayed in blue coloration. Upon clicking Next button, “Step
clicking down the left mouse button on the 2” loads in the popup window.
CALIBRATION BAR and dragging the button over the | [iomonseting: x
. ~ ~ P ‘
region, e.g., from ~1720 to ~1650 cm". Step 1: Mark the calibration peak by using the range bar in the spectrum pane or by editing the peak range manually.
o o RAL® &le+ M dbss it dududs X
Note: In IR quantitation, one should avoid using the { | 54 -32%wolvotin 1020mm CELL Naciwindows
strongest peak. 3 ~0/ vl n i029mm CELL NaCiwindows

Click Next > button. EE
\ Next > £ ‘ I
' ' 3 ‘ ‘ \ /
1 N | —_— ’ | ‘f
] ‘ Mo | \l\ v/
| | A 4
04 'Y _.;JM_J'I IL/‘ - Vg
Tadbo s soe0 =20 2000  1se0 o sbo
cm™
CALIBRATION BAR
Calibration peak range from: to: 166894  cm™
Next > Cancel
5 In the fO”OWing window, define calibration Settings: Ca\ibmﬂt;m Settings X
o Target Unit: % Step 2: Define the calibration settings.
Remaining parameters can retain the default selection. e [
Precision: |5
Uncertainty: 5 +%
Calculate Using: @ Peak Area () Peak Height
Note: New options (purple boxed) are added for Curve-fitting Algorithm: Linear Regression
addltlonal ContrOI Of data Integration Method: @ Tangential Skim ) Perpendicular Drop
< Back Cancel

108658-REV20250703 Copyright ©2025 by John Wiley & Sons, Inc. All rights reserved.

WILEY



H KnowltAll Training

Quantitation - 16 ”

Action

Result

6 | Click Next > button.

Next >

Upon clicking Next button, “Step 3” loads in the popup window:

Calibration Settings
{

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

RO 6t + b bt i b deoab B

3.2% vol/vol in 1029

1.6% volivol in .1029mm C| NaCl ws
= 0.4% volivol in 1029mm CELL NaCl windows
0.2¢ vol .1 Imm CE NaCl windows

&

absorbance
o

0 - .
4000 3500 3000 2500 2000 1500 1000 500
cm™*

CALIBRATION BAR

-

Sample Name - Concentration [%] =
0.2% vol/vol .1029mm CELL NaCl windows
0.4% vol/vol in .1029mm CELL NaCl windows
1.6% vol/vol in .1029mm CELL NaCl windows
3.2% vol/vol in .1029mm CELL NaCl windows

< Back Finish Cancel

Click Finish button.

Finish |

7 | Enter concentrations in the popup window based on
the numbers in the sample names (e.g., as shown in
image on the righthand side).

The entered concentration values are shown, representing the concentration in %.
Upon clicking Finish, the popup window is closed and the IR files load in
Quantitation application.

R L]

Sample Name Concentration [%]
0.2% vol/vol .1029mm CELL NaCl windows 0.2
0.4% vol/vol in.1029mm CELL NacCl windows 0.4

1.6% vol/vol in .1029mm CELL NaCl windows 1.6

3.2% vol/vol in .1029mm CELL NaCl windows
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Action

Result

g | Analyze the quantitation results in the application.

e Statistics are reported in the Calibration Curve.

e The lower the value for RMSE (Root Mean Squared Error), the better the
curve fitting is.

¢ The closer the R? (Coefficient of Determination) is to 1, the better the
curve fitting is.

o The Calibration Settings button launches the Calibration Settings popup
window, which allows for resetting the calibration parameters.

e The calibration can be saved for future use or file sharing by clicking the
Save Calibration button in the Quantitative Analysis panel.

Quantitation x
IR 1KY T=0 R LA/ ® (] Ak s 25 b ] 20 AR AT
vol in .1029mm CELL N | windows
16% volivol in 1029 NaCl window
8 4 - 0.4% volivol in .1029mm CELL NaCl windows
]
g2 i
o 2 ‘
© \ | z ’ ‘
N R .  Ju A J \4..,-/
0 T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500
cm™
CALIBRATION BAR
R T Calibration Curve. ‘ Quantitative Analvsis.
100~ .
Calibration Table R?*=0.99771

7 RMSE=1.7581 %

Display 5ample Names dncentration [3 AUC [% % Remove
ol d C i 80 y=036+30.71x

(¥)  0.4% vol/vol ir0.4 13473
Esave calibration

(¥) 1.6% volvolir 1.6 46.481 60—
| @ 3.2%volivolin 3.2 100.00 ® ]
. @1mport Analyte File(s)...
Analyte Table 40
Display 5ample Nameé® >ncentration [$AUC [% %] Remove | ] Create Report
20
J >
Calibration Settings... 05 1 15 3 25 3
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9 | Click the Import Analyte File(s) button in the
Quantitative Analysis panel.

@ Import Analyte File(s)...
Navigate to and select the file that was excluded in
Step 3 “0.8%”, located

“C:\Users\Public\Documents\Wiley\KnowltAl\Sampl
es\Quantitation\External Calibration IR”.

Click Open.

The Open file dialog window is shown. Upon clicking OK, the imported file opens in

the previous calibration window.

Look in External Calibration IR 02i*@E
|
‘ PaN () Name Date modified
0.2% vol_vol in .1029mm CELL NaCl windo... 2023-10-06 12:12 PM
! Home 10.4% vol_vol in .1029mm CELL NaCl windo... 2023-10-06 12:12 PM
| - "1 0.8% vol_vol in .1029mm CELL NaCl windo... 2023-10-06 12:12 PM
| ]11.6% vol_vol in .1029mm CELL NaCl windo... 2023-10-06 12:12 PM
| Desktop 13.2% vol_vol in .1029mm CELL NaCl windo... 2023-10-06 12:12 PM
Read Me First.txt 2023-10-06 1212 PM
Libraries
| Thispc
Network
‘ File name: 0.8% vol_vol in .1029mm CELL NaCl windows SPA
Files of type: All Files (%)

Type

SPA File
SPA File
SPA File
SPA File
SPA File
Text Docurr

Open

Cancel

10 | Analyze the results of the unknown calculation by
viewing the Analyte Table located in the Calibration

Method panel.

The concentration of the unknown is calculated and marked.

Quantitation o S S |
e 7 1l sl # -
LU e B e2®E% R LD & Ak (b b o fuli] X0 AR A
v Na
@ 44 16 volivol in 1 Tl )
e 0.4% volvol in .1029mm CELL Na
| g 7 =02% volivol 1029mm CELL NaClwi
§ 2+ | ‘
S ] i T ! I\}
04 T T T T T - ‘ T = T J
4000 3500 3000 2500 2000 1500 1000 500
| cm™
. Cuwoew B ]
- 100 .
Calibration Table 1 R=099771
Display 3ample Name# ncentration [ AUC (%% Remove | i Rf‘;;gj-;::: 3
@ [0.2% vol/vol 102 [7.3461 | 8011 y=0s6+ 3TN
0.4% vol/vol ir 0.4 : 1
1.6% vol/vol ir 1.6 46.481 60 @ save calibration
3.2% vol/vol in 3.2 100.00 * 1
1 5 J @Import Analyte File(s)...
Analyte Table 404
Display 5ample Name® ncentration [% AUC [% % Remove 1 Create Report
0.8% vol/vol i 0.78369 |24.432 20~
1 L
Te
Calibration Settings. o5 1 15 3 25 3
%
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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.

Create Report

On the Select a Report Template dialog window,
retain selection “External Standard Lanscape” and click
OK to create the report in the selected template.

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

e Choose File > Edit Report Templates.
¢ Click Add button.

¢ Navigate to the template files located
“C:\Users\Public\Documents\Wiley\KnowlItAI\R
eport Templates\Quantitation”.
Highlight to select all of the templates in the folder, and
click Open.

Upon clicking to generate the report, the Report Templates dialog window appears
which prompts the user to choose the desired template for selection.

B ' Select a Report Template

Please select one of these templates:

Title
External Standard Landscape
External Standard Portrait

Internal Standard Chromatog...
Internal Standard Chromatog...
Internal Standard GC-MS Lan...
Internal Standard GC-MS Por...

File Path

Ci\Users\Public\Documents\.
C:\Users\Public\Documents\.
C:\Users\Public\Documents\.
C:\Users\Public\Documents\.
C:\Users\Public\Documents\.
C:\Users\Public\Documents\.

! WILEY

R2=09977" |
RMSE=17581% |
y=036+3071x |

H‘—ﬂ-{r-
(SEER Y

M

S EERE

OK ‘ Cancel

Upon clicking OK on the Select a Report Template dialog window, the report is
generated in Reportlt application.
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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
@
I
o 024
2
5 ]
w
| 0.1
0 I
" 400 7 420 a0 460 480 500 520 540 500 580 600 620 640 660 | 680 700 720
nm
Calibration Method Calibration Curve
100—
Calibration Table R?=0.99962 /
Displa Sample Name % Concentration [ppm]s Peak Height [%] = Remove 4 S:SGE'.‘:';)EBSQS::X% /
@ om 0711 54.444 [§%3) 80
@ 156 1.56 87.139 (6%) /
@ 185 1.85 100.00 (§%3) -

Displa! Sample Name ¥ Concentration [ppm]+¥ Peak Height [%] = Remove Zd

Calibration Settings... ) 0’5 i 15
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Directly Enter Signal Concentration Data for Quantitation

Directly Enter Signal Concentration Pairs to Create Calibration

This is a new feature in KnowltAll 2025, which can be used to manually enter calibration values by importing calibrant and unknown information
from reports.

Action Result
1 Open the Quantitation application by clicking its Quantitation application is displayed:
icon, typically found in the Quantitation group. Quantitation
Ll e

Quantitation

el
Q."‘ | New External Calibration
.

Quantitation
JLNew Internal Calibration

| "New Signal/Concentration

Note: If a previous calibration study is displayed, it

can be closed by clicking on the Xicon ( X ) on the &0pen Calibration File
top right corner.
2 | Click New Signal/Concentration button: The Calibration Settings dialog window is launched on “Step 1”.

. New Signal/Concentration
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Action

Result

Define the following parameters, as shown in the
image on righthand side.

e Target Unit: ppm
e Number of Calibrants: 4

Remaining parameters can retain the default settings.

Click Next > button to continue.

| Next > |

The selected Calibration Settings are displayed. Upon clicking Next, Step 2
settings appear in the Calibration Settings dialog window.

I
Step 1: Define the calibration settings.
Target Unit: | ppm
Predision: 5
Uncertainty: 5 1%
Curve-fitting Algarithm: Linear Regression Force through Origin
Weighting
Standard Type: @ External () Internal

Number of Calibrants: 4

< Back Next > Cancel

Enter calibration concentration-signal pairs:

e Sample Name: 1, Concentration: 0.01 ppm,
Signal: 0.01

e Sample Name: 2, Concentration: 0.1 ppm,
Signal: 0.1

e Sample Name: 3, Concentration: 0.5 ppm,
Signal: 0.5

e Sample Name: 4, Concentration: 1 ppm,
Signal: 1

Tip: You can use the Tab button to move to the next
field.

Click Finish button.
| Finish |

The Calibration Settings are displayed.
e Sample Name represents the name of the sample file that was measured.
e Concentration is the concentration of the calibrant sample.
e Signal is the measured concentration of the sample.

Step 2: Enter concentrations and signal response values for all chemical species.

| Sample Name = Concentration [ppm] - Signal >
Sample 1 0.01 0.01

| |sample 2 0.1 0.1

| |Sample 3 0.5 0.5

| |sample 4 1 [

Upon clicking Finish, the dialog window closes.
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Action

Result

5 | Analyze the manual calibration results.

A calibration equation is created.

- =L

Calibration Method

Calibration Table

Sample Name

Relative Signal [%

C 1.0000 [>]
Sample 2 0.10000 0.10000 10.000 ()
Sample 3 0.50000 0.50000 50.000 0
Sample 4 1.0000 1.0000 100.00 ()
Analyte Table
Sample Name s Concentration [ppm] +  Signal % Relative Signal [%] s Remove

R¥=1.0000
RMSE=9.1981e-15 %
y=0.00+100.00x

Calibration Curve

Calibration Settings...

Quantitative Analysis

Esave calibration
ZEnter Analyte Data...

Create Report

[ Y 03 0'a

05
ppm

o'

0.7

08

09
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Result

6 | To add an unknown sample for quantitation, click

The Enter Analyte/Unknown Information dialog window is launched:

Enter Analyte Data button found in the Quantitative o ‘ - 1
Analysis panel.
A Number of Samples: 1 |
& Enter Analyte Data... sample Name = ] 3
0K Cancel
7 | Inthe Number of Samples cell, enter “2” as the Two rows appear in the Samples Table:
value. Enter Analyte/Unknown Information X
Number of Samples: : Paste from Clipboard
Sample Name s Signal s

8 | Enter the following information regarding the
unknown samples in the Samples Table:

e Sample Name: Unknown 1, Signal: 0.25
e Sample Name: Unknown 2, Signal: 0.6

The imported unknown information is displayed in the Samples Table:

Enter Analyte/Unknown Information X 1
Number of Samples: 2 = Paste from C
Sample Name s Signal s
Unknown 1 0.25
Unknown 2 os |
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Action Result
9 | Click OK on the Enter Analyte/Unknown The unknown samples are quantified according to the calibration equation:
Information dialog window. [ on o
JLulVe d»BA%
Analyze the calibration results in application. T
Sample Name = Concentration [ppm] s Signal @ Relative Signal [%] 3 Remove
0.010000 0.010000 1.0000
|sample 2 0.10000 0.10000 10.000 (%)
| Sample 3 0.50000 0.50000 50.000 )
|sample 4 1.0000 1.0000 100.00 )
Analyte Table
| Sample Name > Concentration [ppm) S Signal Relative Signal [% 3 Remove
Unknown 1 0.25000 0.25000 25.000
| Unknown 2 0.60000 0.60000 60.000 (X)
Calibration Settings...
Caliration Curve
R?=1.0000
RMSE=9.1981e-15 %
y=0.00+100.00x Esave calibration
® 50
@Enter Analyte Data...
o Create Report
L Y I Y D Y Y N A Y
ppm
10 | As described in previous sections, a report can be
generated by clicking Create Report button.
Create Report
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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 KnowltAll 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
Wiley’s KnowltAll Quantitation application performs accurate quantitation over comprehensive types C:\Users\Public\Documents\Wiley\KnowltAlN\Samples\
of analytical data. Quantitation folder

¢ Internal Calibration Chromatogram

KnowltAll Applications Used
¢ Quantitation
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Chromatogram

Action Result

1 Clear any calibration study presently open
in Quantitation application by clicking on

the Xicon ( X ) on the top right corner.

2 | Open the Minelt application by clicking its | The Select a Database popup window opens.
icon, typically found in the Data group.

&P

Minelt/Create Database

Choose Database > Open.

3 | Inthe Select a Database popup window, | The Browse for a Database dialog window opens.
click the button Open by Browsing
button.

Open by Browsing...
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Action Result
4 | Navigate to the _ The database file opens in Minelt:
C:\Users\Public\Documents\Wiley\ Minelt B
KnowltAl\Samples\Quantitation\ A7 A Ll LL RN Pubihem T
Internal Calibration Chromatogram” S - bt AL e
folder. 2
1
Select the Chromatograms For Internal 3 Double-dick to et strcure i Chemindov.
Calibration Demo.sdbx file. v T i
i}
Click Open. b L R
&c Substructs Sel. Substructs Original Data Files
All Properties  Attachments  Preferred Properties
Tabie Plat Related Compounds View Name Value
1D A Name 2| Spectrum <auto> (GC) Concentration % Ct Name Al
| l N o s 100 mgm
2 2 A1s 1.50 mg/ml
i
3 3 A2 I \ 2.00 mg/mi
SDEX DB: GCICall X Add..

Click with left mouse button on all but ONE | eriewome sue s sosysteision

Quantitation. 6!4 Display Profiles. <no p
& Quantitation el

5 | Hold the CTRL button down on keyboard. | The series of selected records is shown in Minelt application:

record row, which will be the unknown e ey Y T |
(e.g., A2_5). Then select Transfer To: = [ Y vrmrr—

PubChem 14
1 Lo 2 W0 T 32 000 0L, gl

to Quantitation popup window.

Upon using the Transfer To button, KnowltAll loads Quantitation application with a Transfer
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Action

Result

6 | On the Transfer to Quantitation popup
window, select Create new internal
calibration at the prompt window.

Calibration Documant Sattings

The chromatograms load in the Calibration Document Settings popup window:

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

X

- GCICak #2, A1_6

Click OK. Ie

Transfer To Quantitation x

intensity

O Create new external calibration

@ Create new internal calibration

Cancel

Calibration peak range from: | tor

| Rl B &t e s s ks

min

min

CALIBRATION BAR

Cancel

7 | Select peak region around 11.3 min as the
calibrant peak by clicking down on the

the popup window.
CALIBRATION BAR with left mouse - -

Calibration Document Settings

The selected region is displayed in blue coloration. Upon clicking Next button, “Step 2” loads in

Next >

g
button and release gfter SeIeCtmg a reglon Step 1: Mark the calibration peak by using the range bar in the spectrum pane or by editing the peak range manually.
(e.g., ~10.6 — 12 min).

| kLIS & atg + A dbote it Jh sl M
. : by - GClICali #2; A1_5 I‘l
Click Next > button. 1 - ‘II‘
| Next> | I
i 206 " 1
@
b3 [
£ g4 ‘ |
|
_ |
02 ; |
o ____/\J .
b 73 3 3 T T [) 1 12 13 14 15 16
min
CALIBRATION BAR
Calibration peak range from: to: 120412 min

Cancel
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Action

Result

8 | Select peak region around 7.8 min as the
internal standard peak by clicking down on
the CALIBRATION BAR with left mouse
button and release after selecting a region
(e.g., ~ 7.3 — 8.5 min).

Click Next > button.
\_ Next > |

The selected region is displayed with red coloration:
[ Calibration Docum’e;n Settings - - o ‘ X
Step 2: Mark the internal standard peak by using the range bar in the spectrum pane or by editing the peak ranges manually.

AL &whg+ M dboste it dbodual B

1

08— - GCICali #6, A3 5

intensity
o
S
L

o
a
1

02

INTERNAL § AR &

Calibration peak range from: [EENE to: 851052 min

< Back Next > Cancel

Upon clicking Next button, “Step 3” loads in the popup window.

9 In the Calibration Settings window,
define calibration the settings:

e Target Unit: %

Remaining options can retain the default
selection.

Click Next > button.
| Next > ]

The selected calibration settings are shown in the popup window. Upon selecting Next >, Step
4 settings load in the popup window.

awvvr i SvnLC S

1 Calibration Settings

Step 3: Define the calibration settings.

Precision: 5
Uncertainty: 5 +%
Calculate Using: @ Peak Area () Peak Height
Curve-fitting Algorithm:  Linear Regression v [JForce through Origin
Integration Method: (] Tangential Skim O Perpendicular Drop

[JWeighting: 1/x

< Back Cancel
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Action Result
10 | Enter concentration ratios in the popup The calibration settings are shown in the popup window. Upon clicking Finish, the dialog
window: closes and the chromatograms are displayed in Quantitation application.
o File: A4, Concentration: 4 [ catbraton sttngs 7 ' v
i File: A3-57 Concentration: 3.5 Step 4: Enter concentration values for all spectra. Double-click on a cell to start editing, or select and type in a number.
° H . H - — -
File: A3, Concentration: 3 | Rl ® @t Am i dhae it db dual 20
e File: A2, Concentration: 2 i N |
e File: A1.5, Concentration: 1.5 ‘,  Boical i A1
> C
e File: A1, Concentration: 1 B 551 ~Coicaise A3
.‘é - GCICali #7; A4
Ensure that the checkbox for Internal o e : ' : - g ' - ‘ > - ' - -
standard concentration is constant 3 1 ? 3 i 5 6 ' 8 3 LI A
. min
remains selected. L f
@ Internal standard concentration is constant. Concentration:
Click the Finish button.
Sample Name s Conc. Sample -
GCICali #7; A4
GCICali #6; A3_5 35
GCICali #5; A3
GCICali #3; A2 2
GCICali #2; A1.5 1.5
GCICali #1; A1 |
< Back \ Finish Cancel
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Action Result
11 | Analyze the calibration results in e Statistics are reported in the Calibration Curve.
Quantitation application. e The lower the value for RMSE (Root Mean Squared Error), the better the curve fitting
is.

e The closer the R? (Coefficient of Determination) is to 1, the better the curve fitting is.

e The Calibration Settings button launches the Calibration Settings popup window,
which allows for resetting of calibration parameters.

e The calibration can be saved for future use or file sharing by clicking the Save
Calibration button in the Quantitative Analysis panel.

Quantitation x
JLul ' RERR RGBS = 2 fgl+H A e 2 JbeJufali] 20 AR AC
2
‘B
g 0.5+
£
e
[} i P 3 ! 5 8 7 8 [ 1 12 13 14 15 16
min
CALIGRATION BAR T
Cabratom etned
Calibration Table ] R?=1.00000
Display;ample Nami “onc. Sampl& \UC Ratio [%¥ Remc 80 Rissgs‘;o;;:’%%
(7] GCICaIw’#?;A < | 7 y=000+2

(4) GCICali #6; AZ3.5 87.500 X W save calibration

FImport Analyte File(s)...
Analyte Table

AUC Ratio [%]
g

Displaviample Nam Zonc. Samplis AUC Ratio [%% Remc ‘ 40 Create Report

Calibration Settings... i 15 P) 25 ) 35 )]
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Action Result
12 | Return to Minelt application. The selected chromatogram is shown in Minelt application. Upon using the Transfer To
button, KnowltAll loads Quantitation application with a Transfer to Quantitation popup
. ) . window.
Click to select the file that was left out, i.e, &
A2_5. File Edit View Database Hitlist MS Tools NMR Tools Window License Hglp
4= - = - Transfer to: €5 Chemwindow ¢ Reportit € Searchit <> Processi} [¥ Quantitation
Data ~ 2 Minelt }—I
Select Transfer To: Quantitation. Basic LDEd % LG8 cokun Compouns; BuiChery
Data Display Profiles: <o profile> - BE 7R+ W@ ARSI
& Quantitation :'Qg ,| -cccais a2 .
1D Expert - T g
Searchit A R M Ay By Sy e A R e T

-

GC
Minelt/Create Database

7 Table Plot Related Compounds View
V\ 4

ID A Name </ Spectrum <auto> (GC)P Concentration ¥ Chemical Structure

el 1 1Al 1.00 mg/ml

2 2 AlS 1.50 mg/ml
3 3 A 2.00 mg/ml

5 5 A3 n 3.0 mg/ml
6 6 A3 3.50 mg/ml
7 7 A4 4.00 mg/ml

Spectral Processing
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Action Result
13 | On the Transfer to Quantitation popup The selection is shown on the popup window. Upon clicking OK, the unknown chromatogram
window, select Calculate concentration. | loads in Quantitation application.
Transfer To Quantitation
Click OK.
() Add to the current calibration
© Calculate concentration
) Create new external calibration
O Create new internal calibration :
OK Cancel
1
14 | Analyze the results of the unknown The concentration of the unknown file is calculated in the Analyte Table. The unknown

concentration calculation. Review the
Analyte Table and Calibration Curve.

concentration is displayed on the Calibration Curve.

100

Calibration Table R?=1.00000
Display Sample Name %  Conc. Sample [%] ¥ AUC Ratio [%] ¥ Remove ] REASOEL?SSS;US E
GCICal 47, Ad 100.00 PR pe
(¥}  oCicali#6 A35 35 87.500 (3]
() cacali#5 A3 3 75.000 [§%3) 80
) cocali#z A2 2 50.000 & =
) cocali#;Als 15 37.500 (%3} S ] /
) GCicali#1; A1 1 25.000 ()] =
[T
I bl g
Analyte Table 2

hd v

Display Sample Name %  Conc. Sample [%] ¥ AUC Ratio [%] ¥ Remove
GCICali #4; A2 5 2.5000 62.715 0

Calibration Settings.. i 1’5 3 25 i 35 }
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Action

Result

15

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.

Create Report

On the Select a Report Template popup
window, select “Internal Standard
Chromatogram Landscape” report
template. Click OK popup window to

create the report in the selected template.

Upon clicking to generate the report, the Report Templates dialog window appears which
prompts the user to choose the desired template for selection. Upon clicking OK on the Select
a Report Template dialog window, the report is generated in Reportlt application.

B! Select a Report Template

Please select one of these templates:

Title
External Standard Landscape
External Standard Portrait

LB s A s Al A

Internal Standard Chromatog...
Internal Standard Chromatog...
Internal Standard GC-MS Lan...
Internal Standard GC-MS Por...

File Path

C:\Users\Public\Documents\..
C:\Users\Public\Documents\..
C:\Users\Public\Documents\..
C:\Users\Public\Documents\..
C:\Users\Public\Documents\..
C:\Users\Public\Documents\..

| = . i—

! WILEY

—e

A
R?=1.00000 0o
RMSE=3,1670e-0" |

’ y«ﬁzs.oox

i

AUC Rako %]

oK Cancel !
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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 (Note: It breaks down in GC, therefore does not have a 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 Sample 9, representing the calibration sample with the highest concentration.

Benzocaine

Action Result

1 Open the Quantitation application by clicking | Quantitation application is displayed:
its icon, typically found in the Quantitation

group. Quantitation
r "
Quantitation _.’-_ -LL Ii =
— _|_New External Calibration
Quantitation
Note: If a previous calibration study is LLNew Internal Calibration

displayed, it can be closed by clicking on the X
icon ( X ) on the top right corner. . 'New Signal/Concentration

#Open Calibration File

2 | Click New Internal Calibration button. KnowltAll prompts user to open calibrant files.

L1 New Internal Calibration
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Action

Result

3 | Navigate to
“C:\Users\Public\Documents\Wiley\
KnowltAll\Samples\Quantitation\Internal
Calibration GC-MS” folder.

Select all “Sample_.D” folders as shown in the
right screenshot. Hold CTRL and click with left
mouse button to select multiple files.

Click Open.

All sample files are selected in the Open popup window. Upon clicking Open, the

Calibration Document Settings popup window appears.

2 Open

Look in:

*

Quick access

Desktop

|

Libraries
This PC

Network

Intermnal Calibration GC-MS

Name
Sample1.D
Sample2.D
Sample3.D
Sampled.D
Sample5.D
Sample6.D
Sample7.D

(< W5

Sample8.D

__Sampled.D

Unknown2.D
B2 ReadMeFirst
L4

File name

Files of type

Unknown1.D

Date modified

12/26/2023 2:38 PM
12/26/2023 2:38 PM
12/26/2023 2:38 PM
12/26/2023 2:38 PM
12/26/2023 2:38 PM
12/26/2023 2:38 PM
12/26/2023 2:38 PM
12/26/2023 2:38 PM

12/26/2023 2:38 PM
12/26,/2023 2:38 PM
12/26/2023 2:31 PM
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Result

On the Calibration Document Settings
popup window, use the Sample File component peak.
dropdown menu to choose “Sample9.D”, p—

which is the calibrant file in which the analyte [,

The chromatogram with the largest concentration, i.e., Sample9.D., is used to select the

3 —

concentration is the largest. -

e Edit w  Analysi Help -
& 5 By A F B Aness Method: pesk Pcing -0 RILEM = o fg+ M1 o ] ke 35t Jb Ju 0] 3 @

Components - QX
C||Ck Close on the bubble window after Please use the ion chromatogram checkboxes to  Sample File: Sample9.D ~ v RT [m.. & # Match Sco.. HQl RH.. Notes
. . . . s | 40095® 1 Benzoicacid, 4.. 9949 99.48 99.53
making the file selection using the dropdown '::PCC 548168 1 Caffeine 08,89 9885 99,24
menu (e.g., see highlighted clicks below). 100 B 86 57834 @ 1 Lidocaine 97.78 97.67 9876
| 0120
'T' | 1165
Step 1: Please use the ion chromatogram checkboxes to T T ‘ T 1 I Step 1: Please use the ion chromatogram checkboxes to

select sample standard ions. min

INCLUDE RANGE BAR

Sample File: Sample9.D

select sample standard ions.

Sample File: Sample9.D ~

Close Close
4 52 8 2 108 137 s
v v T
! b 60 80 1d0 120 1do 160
miz Sensitivity %: 50 [ Automatic
3 — Raw Spectrum 212 at 4.0095 min Low Medium High
R B
MASS CHROMATOGRAM m/z RANGES
Sampled.D X
Back Next Cancel
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Result

5 | Select a component from the Raw Spectrum
pan by clicking on the numeric value in the
Mass Chromatogram List Pane. In this
example, the Component Molecular m/z to
choose is “165”. This represents the TIC
component for the peak at 4.01 min.

1 Lile
(BPC
()86
(120

L6 |
()92
(137

Click Next > button.
| Next> |

The selected component is highlighted on chromatogram and Mass Chromatogram List
Pane. Upon clicking Next, “Step 2” settings load in the Calibration Document Settings

popup window.
’-" Calibration Document Settings

qFIIG Edit View Analysis Help

T L TCELE ] Sl i L]
coorers “ax
| selected ton(s): 165 Sample File: Sampled.D - v RT[m.. @ # Match Sco.. HQI RH... Notes
mETc 40095 @ 1 Benzoicacid, 4.. 99.49 9948 99.53
9 cepc || 54876 @ 1 Caffeine 98.89 98.85 99.24
41100 . Oss 57834 ® 1 Lidocaine 97.78 97.67 98.76
|] | 0120
, | o | e |
|
Al T T T T T DQZ
i T 5 6 i ] $ 0137
min 1194
INCLUDE RANGE BAR W x
Component Models v QX
e s s s nanE 120 Peak Picking
165
4 52 %8 % 108 . 18150 |
! 40 60 80 100 120 140 160"
miz Sensitivity %: 50 () Automatic
3 6 Low Medium High
R T T . " R R
MASS CHROMATOGRAM m/z RANGES
SamplesD X
Back Next > Cancel
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Action

Result

6 | Select peak region around 4.0 min as the
calibrant peak by clicking down on the
CALIBRATION BAR with left mouse button
and release after selecting a region (e.g., ~
3.9-4.2 min).

Click Next > button.

\ Next > |

The selected region is shaded with blue coloration. Upon clicking Next > button, “Step 3”
settings load in the Calibration Document Settings popup window.

Step 2: Mark the calibration peak by using the range bar in the spectrum pane or by editing the peak range manually. {

R ® & dihm + b Jdboslte 2 b Juo gl B
1— Std Level 8 1.00
Z Std Level 9 0.7¢
- Std Level 5 025
0.8+ Std Level 4 0.12¢
~ Sid Level 3 0.1
- —StdLevel2 0.075
206
2
g ]
[
E
0.4+
[
0.2 ﬂ
0- -
3 3’5 4 45 : 55 g 65 i 75 4 8’5 4
min
|

Calibration peak range from: 3.87945

< Back Next >

to: 417160 min

Cancel
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7 | Select a component from the Raw Spectrum
pan by clicking on the numeric value in the
Mass Chromatogram List Pane. In this
example, the Component Molecular m/z to
choose is “194”. This represents the TIC
internal standard for the peak at 5.48 min.

Click Next > button.
| Next> |

The selected component is highlighted on chromatogram and Mass Chromatogram List
Pane. Upon clicking Next, “Step 4” settings load in the Calibration Document Settings
popup window.

{ Calibration Document Setti ngs X
: e Edit Vie s Helf [
F & % A R romsrercs s <0 BLILL® o o+ 01 [ g b da[di] 2
Components - a3 x
Selected lon(s): 194 A RT [m.. ® # Match Sco.. HQl RH.. Notes
1 e 4.0095 ® 1 Benzoic acid, 4.. 99.49 99.48 99.53
100 [I8PC I sss6@ 1 caffeine 98.89 98.85 99.24
(=] &6 57834 ® 1 Lidocaine 97.78 97.67 98.76
w0 J 120
[} 0165
0 | L [J92 Step 3: Please use the ion chromatogram ch
TR T T T T T T 037 select the internal standard ions
min ..
]

MASS CHROMATOGRAM m/z RANGES

< Back Cancel
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Action

Result

8 | Select peak region around 5.5 min as the
calibrant peak by clicking down on the
CALIBRATION BAR with left mouse button
and release after selecting a region (e.g., ~
5.4 — 5.6 min).

Click Next > button.
\_ Next > |

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

The selected internal standard region is shaded with red coloration.

Calibration peak range from: 5.39746 to: 559795  min

< Back Next >

b ™ & @hg + A dbostte it b gl
1< Std Level 9 1.00
025
08 T
- - StdLevel2 0075
i 1
206+
£ ]
s
c
= 04+
02
Py I | (] E—
3 35 i 4’5 5 55

Cancel

9 | In the Calibrations Settings popup window,
define the calibration settings:

e Target Unit: ug/mL (has to be
manually typed in)

Remaining parameters can retain the default
selection.

Click Next > button.

\' Next >

+ Calibration Settings

€

[

l

Step 5: Define the calibration settings.

Target Unit: m
Precision: 5
Uncertainty: 5 +%
Calculate Using: © Peak Area Peak Height
Curve-fitting Algorithm: Linear Regression Force through Origin
Integration Method: © Tangential Skim Perpendicular Drop
Weighting:

<Back [ Next>

Cancel
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10

Enter concentration and ratio values in the
popup window:
e File: Std Level 1 0.05,
Concentration: 0.05
e File: Std Level 2 0.075,
Concentration: 0.075
e File: Std Level 30.10,
Concentration: 0.1

e File: Std Level 4 0.125,
Concentration: 0.125

e File: Std Level 5 0.25,
Concentration: 0.25

e File: Std Level 6 0.35,
Concentration: 0.35

e File: Std Level 7 0.5,
Concentration: 0.5

e File: Std Level 9 0.75,
Concentration: 0.75

e File: Std Level 9 1.00,
Concentration: 1

Ensure that the checkbox for Internal
standard concentration is constant remains
selected. Enter value for the internal standard
concentration in the Concentration box
“0.7625” ug/mL.

Click the Finish button.

\ Finish

The concentration settings for the samples and internal standard are shown:

Internal standard concentration is constant.

Concentration: 0.7625 ug/mL

Std Level 1
Std Level 2
Std Level 3
Std Level 4
Std Level 5
Std Level 6
Std Level 7
Std Level 9
Std Level 9

Sample Name

0.05

0.075

0.10

0.125

0.25

0.35

0.5

0.75

1.00

<

s Conc. Sample [ug/mL]

0.05

0.075

0.1

0.125

0.25

0.35

0.5

0.75

Upon clicking Finish, the Calibration Settings popup window closes and the
chromatograms display in Quantitation application.
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Action

Result

11 | Analyze the calibration results.

e Statistics are reported in the Calibration Curve.

e The lower the value for RMSE (Root Mean Squared Error), the better the curve

fitting is.

e The closer the R? (Coefficient of Determination) is to 1, the better the curve

fitting is.
e The Calibration Settings button launches the Calibration Sett
window, which allows for resetting the calibration parameters.

e The calibration can be saved for future use or file sharing by clicking the Save

Calibration button in the Quantitative Analysis panel.

ings popup

JUul e H 2EBERAR RIGE® = 3 Ag[+] A e 3t Jb Jufdi] B A AT
el AoasoswR [
- Std Level 9 1.00
b \?;‘,l»—,»\" ) 75
B
§05 - Std Level 5 025
€t Std Level4 0.125
Std vel3 010
- Std Level 2 0075
3 3’5 4 45 5 55 [} 65 7 75 ) 85
min
’ ) 100 .
Calibration Table R?=0.99451 P
] d v
sample Nam® . Sample [uc® \UC Ratio [%% Remc Rﬁ"iﬁg"gz% A
Std Level 1 010.05 80— y=-1- e >
Std Level 2 00.075 69171 T 1 A
Std Level 3 00.1 8.7492 o 604 P
CéAlAunl 4 ANAIT 1naan ‘g //
o A P
O 4o %
Analyte Table 2 40 (»'/
Display;ample Nam& . Sample [uc® AUC Ratio [%% Rernovql ] ‘//
20— 4
/
J 1.
Calibration Settings... " o2 o4  os o8 1
ug/mL

Internal Standard 194

[ save calibration
@Import Analyte File(s)...

Create Report
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concentration calculation. Review the Analyte
Table and Calibration Curve.

concentration is displayed on the Calibration Curve.

Action Result
12 | Click the Import Analyte File(s) button found | The selected sample files represent the unknown files for which the concentrations will be
in the Quantitative Analysis panel. calculated from the calibration. Upon clicking Open, the dialog window closes and the

unknown sample files open in the calibration window.

@ Import Analyte File(s)... 2 open x

Look in: Intemal Calibration GC-MS v @ ¥ c* (O~
% Name Date modified
On the Open popup window, hold CTRL s Sample1.D 12/26/2023 2:38 PM
button and click using left mouse button to e S oy
select unknown file folder Unknown1.D and L SampledD 12/26/2023 238 PM
Unknown2.D Desktop Sample5.D 12/26/2023 2:38 PM
. . 5 6.0 2/26/2023 2:38 P

(“C:\Users\Publlc\Docume_nts_\Wlley\ N s::E::?D 12j26_,,2023 .
KnowltAll\Samples\Quantitation\internal Libraries Sample8.D 12/26/2023 238 PM
H H ” - Sample9.D 12/26/2023 2:38 PM
Calibration GC-MS” folder). G —— opoe/2023 238 P\

This PC Unknown2D 12/26/2023238PM
Click Open. L: B2 ReadMeFirst 12/26/2023 231 PM

Neh;.-mk € ?

File name

Files of type: AllFiles (") W Cancel
13 | Analyze the results of the unknown The concentration of the unknown file is calculated in the Analyte Table. The unknown

Calibration Table

Std Level 2 00.075 6.9171 X

Di sample Namis|. Sample [ucs A\UC Ratio [%% Remc
%imﬁmmh TR |

spla
Q Std Level 3 00.1
[

8.7492 @
CéA 1 Avenl A nNnnNnAanc AN 0DAN a4

Analyte Table

DisEIai;amEIe Namiy

. Sample [ucs \UC Ratio [%¥ Remc
o105 oo )

AUC Ratio [%]

Calibration Settings...

100+

=]
(=]
1

[=2)
o
|

40—

204

L ]
R?=0.99451 P
RMSE=2.2707 % ) g
y=-1.35+97.02x |~
yd
7
e
-
.
]
S
//‘/
,‘/‘/
.
o™
o2 04 o6 o8 1
ug/mL
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Result

template.

14 | 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.

Create Report

In the Select a Report Template popup
window, choose “Internal Standard GC-MS
Lanscape” to use this report template. Click
OK on the Select a Report Template dialog
window to create the report in the selected

Upon clicking to generate the report, the Report Templates dialog window appears which
prompts the user to choose the desired template for selection. Upon clicking OK on the
Select a Report Template dialog window, the report is generated in Reportlt application.

Please select one of these templates:

Title
External Standard Landscape
External Standard Portrait

Internal Standard Chromatog...
| Internal Standard Chromatog...
’ Internal Standard GC-MS Lan...

Internal Standard GC-MS Por...

File Path

C:\Users\Public\Documents\.
C:\Users\Public\Documents\.
C:\Users\Public\Documents\.
C:\Users\Public\Documents\.
C:\Users\Public\Documents\.
C:\Users\Public\Documents\.

! WILEY

SN .

e

R2=099451 !
RMSE€22707 9 |
y=-135+97.02x :
e !

Cancel \
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Lidocaine HCI

Action Result

1 Open the Quantitation application by clicking | Quantitation application is displayed:
its icon, typically found in the Quantitation

group. Quantitation
Quantitation _,F._ .LL ’79 @

QUa;titation _|_New External Calibration

Note: If a previous calibration study is AiLNew Internal Calibration
displayed, it can be closed by clicking on the X

icon ( X ) on the top right corner. . 'New Signal/Concentration

Open Calibration File

2 | Click New Internal Calibration button. KnowltAll prompts user to open calibrant files.

L. New Internal Calibration
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Action

Result

3 | Navigate to
“C:\Users\Public\Documents\Wiley\
KnowltAll\Samples\Quantitation\Internal
Calibration GC-MS” folder.

Select all “Sample_.D” folders as shown in the
right screenshot. Hold CTRL and click with left
mouse button to select multiple files.

Click Open.

All sample files are selected in the Open popup window. Upon clicking Open, the

Calibration Document Settings popup window appears.

2 Open

Look in:

*

Quick access

Desktop

|

Libraries
This PC

Network

Intermnal Calibration GC-MS

Name
Sample1.D
Sample2.D
Sample3.D
Sampled.D
Sample5.D
Sample6.D
Sample7.D

(< W5

Sample8.D

__Sampled.D

Unknown2.D
B2 ReadMeFirst
L4

File name

Files of type

Unknown1.D

Date modified

12/26/2023 2:38 PM
12/26/2023 2:38 PM
12/26/2023 2:38 PM
12/26/2023 2:38 PM
12/26/2023 2:38 PM
12/26/2023 2:38 PM
12/26/2023 2:38 PM
12/26/2023 2:38 PM

12/26/2023 2:38 PM
12/26,/2023 2:38 PM
12/26/2023 2:31 PM
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Action

Result

On the Calibration Document Settings
popup window, use the Sample File component peak.
dropdown menu to choose “Sample9.D”, p—

which is the calibrant file in which the analyte [,

The chromatogram with the largest concentration, i.e., Sample9.D., is used to select the

3 —

concentration is the largest. -

e Edit w  Analysi Help -
& 5 By A F B Aness Method: pesk Pcing -0 RILEM = o fg+ M1 o ] ke 35t Jb Ju 0] 3 @

Components - QX
C||Ck Close on the bubble window after Please use the ion chromatogram checkboxes to  Sample File: Sample9.D ~ v RT [m.. & # Match Sco.. HQl RH.. Notes
. . . . s | 40095® 1 Benzoicacid, 4.. 9949 99.48 99.53
making the file selection using the dropdown '::PCC 548168 1 Caffeine 08,89 9885 99,24
menu (e.g., see highlighted clicks below). 100 B 86 57834 @ 1 Lidocaine 97.78 97.67 9876
| 0120
'T' | 1165
Step 1: Please use the ion chromatogram checkboxes to T T ‘ T 1 I Step 1: Please use the ion chromatogram checkboxes to

select sample standard ions. min

INCLUDE RANGE BAR

Sample File: Sample9.D

select sample standard ions.

Sample File: Sample9.D ~

Close Close
4 52 8 2 108 137 s
v v T
! b 60 80 1d0 120 1do 160
miz Sensitivity %: 50 [ Automatic
3 — Raw Spectrum 212 at 4.0095 min Low Medium High
R B
MASS CHROMATOGRAM m/z RANGES
Sampled.D X
Back Next Cancel
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Action Result
5 | Selecta component from the Raw Spectrum | The selected component is highlighted on chromatogram and Mass Chromatogram List
pan by clicking on the numeric value in the Pane. Upon clicking Next, “Step 2” settings load in the Calibration Document Settings
Mass Chromatogram List Pane. In this ind
popup window.
example, the Component Molecular m/z to — L .
. » . | Calibration Document Settings
choose is “86”. This represents the TIC et e A e
internal standard for the peak at 5.78 min. B & By U F) B A Metnod: ek picing 20 [RIALED® & 2 g+ 5L 0 W [l 5 b Jusfal] 3 ana
= | cooerts vax
ClICk Next > button. Selected lon(s): 86 Sample File: Sampled.D ~ v RT[m.. © # Match Sco.. HQI RH.. Notes
mEc 40095 1 Benzoic acid, 4.. 99.49 99.48 99.53
Next > . [)BPC || s4si6@ 1 caffeine 98.89 98.85 99.24
100 5] .. 5.7834 ® 1 Lidocaine 97.78 97.67 98.76
| D120
I . 1165
| | L D2
I T T St 2 S SR
min 194
i* %
Compenent Models v ax
= Raw Spectrum 1130 st 8.8708 min
0 . ' = .
‘ ‘
D e s ' o o o 1o
Sensitivity %: 50 ) Automatic
|
Low Medium High
MASS CHROMATOGRAM m/z RANGES
Sample9.D X

Cancel
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6 | Select peak region around 5.75 min as the
calibrant peak by clicking down on the
CALIBRATION BAR with left mouse button
and release after selecting a region (e.g., ~
5.7 - 5.9 min).

Click Next > button.
\_ Next > ]

The selected region is shaded with blue coloration. Upon clicking Next > button, “Step 3”
settings load in the Calibration Document Settings popup window.

Step 2: Mark the calibration peak by using the range bar in the spectrum pane or by editing the peak range manually.

Bl d g he + M dloas 35 dboJu gt 3

{ 1 Std Level 9 1.00

Std Level 5 0.25
0.8+ Std Level 4 0.125
Std Level3 010

4 —StdLlevel2 0.075
S vel 1 0.05

intensity
=]
@
1

o
ES
1

02+

L] 3’5 4 4’ 3 55 & 65 7 75 g 8's 4

crogilonar ]

to: 5.86145 min

Calibration peak range from: 5.66669

< Back \ Next > Cancel

.
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Action Result
7 | Selecta component from the Raw Spectrum | The selected component is highlighted on chromatogram and Mass Chromatogram List
pan by clicking on the numeric value in the Pane. Upon clicking Next, “Step 4” settings load in the Calibration Document Settings
Mass Chromatogram List Pane. In this popup window.

example, the Component Molecular m/z to

I
. . = Calibration Document Settings x|
choose is “194”. This represents the TIC 1 e e |
internal standard for the peak at 5.48 min. g‘ Eu*:h e s 0 RGP ot ot 0L [ e g ke Juafal] 3 e
Components v ox
C"Ck Next > button. | Selected lon(s): 194 v RT [m.. @ # Match Sco.. HQl RH.. Notes
mETc 4.0095 & 1 Benzoicacid, 4.. 9949 9948 99.53
Nex-t > c100 L BPC I sasi6@ 1 coffeine 98.89 9885 99.24
1 =} )86 57834 @ 1 Lidocaine 97.78 97.67 98.76
[ 0 (120
» | (= 0165
0 L 092 Step 3: Please use the ion chromatogram ch
. YARERARAEE AR ARRr SRR AT SA R AR AL ARREP SRRRARARRF Y 0137 select the internal standard ions
min [ {1104 |
P 120
A‘ 155
150
160 Sensitivity %: 50 (] Automatic
miz .
Database Match Medium o
- Raw Spectrum 21? 21 40095 min - 0 ! 137 \ ﬁq. 1.5_
' T T e T e 160 ! 1io R
miz
MASS CHROMATOGRAM m/z RANGES
< Back Cancel
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8 | Select peak region around 5.5 min as the
calibrant peak by clicking down on the
CALIBRATION BAR with left mouse button
and release after selecting a region (e.g., ~
5.4 — 5.6 min).

Click Next > button.
{ Next > I

The selected internal standard region is shaded with red coloration.

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

B & dlg + A dbose 36 dbduoalt X
1- -StdLeveld 100
Std L ) 75
Std Level 5 025
0.8+ Std Level 4 0.125
Std Level 3 0.10
<4 —Std Level2 0.075
0.6
=
w
e
o
€
= 044
0.2
o JUU
3 3’5 1 45 z 55 g 65 7 75 4 85 )
min
1
Calibration peak range from: 5.35736 to: 556358  min
< Back | Next > Cancel
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9 | In the Calibrations Settings popup window,
define the calibration settings:

e Target Unit: ug/mL (has to be
manually typed in)

Remaining parameters can retain the default
selection.

Click Next > button.
| Next> |

The applied calibration settings are shown:

Calibration Settings

Target Unit: m
€ Precision: 5
[
I Uncertainty: 5

%

Calculate Using: © Peak Area

Curve-fitting Algorithm:  Linear Regression

Integration Method: © Tangential Skim

Weighting:

< Back

Next >

Step 5: Define the calibration settings.

Peak Height
Force through Origin

Perpendicular Drop

Cancel
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Action

Result

10

Enter concentration and ratio values in the
popup window:
e File: Std Level 1 0.05,
Concentration: 0.05

e File: Std Level 2 0.075,
Concentration: 0.075

e File: Std Level 30.10,
Concentration: 0.100

e File: Std Level 4 0.125,
Concentration: 0.125

e File: Std Level 5 0.25,
Concentration: 0.25

e File: Std Level 6 0.35,
Concentration: 0.35

e File: Std Level 7 0.5,
Concentration: 0.5

e File: Std Level 9 0.75,
Concentration: 0.75

e File: Std Level 9 1.00,
Concentration: 1

Ensure that the checkbox for Internal
standard concentration is constant remains
selected. Enter value for the internal standard
concentration in the Concentration box
“0.7625” ug/mL.

Click the Finish button.

| Finish |

The concentration settings for the samples and internal standard are shown. Upon
clicking Finish, the Calibration Settings popup window closes and the chromatograms

display in Quantitation application.

Internal standard concentration is constant.

Concentration: 0.7625 ug/mL

Std Level 1
Std Level 2
Std Level 3
Std Level 4
Std Level 5
Std Level 6
Std Level 7
Std Level 9
Std Level 9

Sample Name

0.05

0.075

0.10

0.125

0.25

0.35

0.5

0.75

1.00

<

s Conc. Sample [ug/mL]

0.05

0.075

0.1

0.125

0.25

0.35

0.5

0.75
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11

Analyze the calibration results.

e Statistics are reported in the Calibration Curve.

e The lower the value for RMSE (Root Mean Squared Error), the better the curve

fitting is.

e The closer the R? (Coefficient of Determination) is to 1, the better the curve

fitting is.

e The Calibration Settings button launches the Calibration Settings popup
window, which allows for resetting the calibration parameters.

e The calibration can be saved for future use or file sharing by clicking the Save

Calibration button in the Quantitative Analysis panel.

Quantitation x
Ll e®EAR RLLIE O & o Ay [+ b b 3 Jb o] XA AT
INTER
- Std Level 9 1.00 Chemical Species lons [m/z]
> S
E Internal Standard 194
ki 057 _StdLevels 025
€ - Std Level 4 0.125
Std Level 3 0.10
- Std Level 2 0.075
IR DV 45 5 55 S 65 i 75 8 8's
min
Calibration Method Calibration Curve Quantitative Analysis
. . 100
Calibration Table R#=0.99835
Display;ample Namig . Sample [uc¥ \UC Ratio [%% Remc READS(E::‘;:SEX% )
@ [Std Level 1 00.05 80-] y=001+38. g
(4) stdlevel2 00075 7.4366 T o
() stdLevel3 00.1 9.2152 o 60 e Wsave Calibration
N cedimnta nnanc rand e
o - .
O P @ Import Analyte File(s)...
Analyte Table g 40 /./
Display;ample Nam# . Sample [uc® \UC Ratio [%% Remove| ] ’// Create Report
204
Calibration Settings... " 02 04 | 06 0’8
ug/mL
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The selected sample files represent the unknown files for which the concentrations will be
calculated from the calibration. Upon clicking Open, the dialog window closes and the
unknown sample files open in the calibration window.

12 | Click the Import Analyte File(s) button found
in the Quantitative Analysis panel.

@ Import Analyte File(s)... & Open X
Lookin: | | Intemal Calibration GC-MS v @F @
Name i Date modified
On the Open popup window, hold CTRL * Sample1.D 12/26/2023 238 PM
button and click using left mouse button to SRESSEESEY B sampte2D 12/26/2023 238 PM
. Sample3.D 12/26/2023 2:38 PM
select unknown file folder Unknown1.D and L SampiedD 12/26/2023 238 PM
Unknownz_D Desktop Sample5.D 12/26/2023 2:38 PM
. - - Sample6.D 12/26/2023 2:38 PM
(“C:\Users\Public\Documents\Wiley\ ™ Sanphe70 122672023 238 PM
KnowltAll\Samples\Quantitation\internal Libraries Samples.D 12/26/2023 238 PM
Calibration GC'MS” folder) Sample9.D 12/26/2023 2:38 PM
. . Unknown1.D 12/26/2023 2:38 PM
This PC Unknown2D __12/26/2023238PM
CI k o L* B ReadMeFirst 12/26/2023 2:31 PM
ick Open.
Network ¢ ) ’
File name: -
Files oftype: AllFiles (") v Cancel
13 | Analyze the results of the unknown The concentration of the unknown file is calculated in the Analyte Table. The unknown

concentration calculation. Review the Analyte | concentration is displayed on the Calibration Curve.

Table and Calibration Curve.
N 100 ®
Calibration Table R?=0.99835 e
. = ; e
Display;ample Namw Sample [ucy \UC Ratio ["/Ev Remc R?:fg:'::gg i S
e 000 ez o IS R
Std Level 2 00.075 7.4366 @ 2 A 0
@ Std Level 3 0 0.1 9.2152 (% o 60 Ve
m ChA | mvenl A NnN19C 17 1107 I(\-;\ ﬁ "/
@ - P
(&)
40— 4
Analyte Tabl -]
nalyte Table = ; /,/
Display;ample Nam . Sample [ucs AUC Ratio [%% Remc '
MEENCTTENTEN . | | o
s N P ———— —— e N ’/
. . . - T T T T T T T U T
Calibration Settings... 0.2 0.4 0.6 08 i
ua/mL
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14

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.

Create Report

In the Select a Report Template popup
window, choose “Internal Standard GC-MS
Lanscape” to use this report template. Click
OK on the Select a Report Template dialog
window to create the report in the selected

template.

Upon clicking to generate the report, the Report Templates dialog window appears which
prompts the user to choose the desired template for selection. Upon clicking OK on the
Select a Report Template dialog window, the report is generated in Reportlt application.

Please select one of these templates:

Title
External Standard Landscape
External Standard Portrait

Internal Standard Chromatog...
Internal Standard Chromatog.
Internal Standard GC-MS Lan...
Internal Standard GC-MS Por...

.. C:\Users\Public\Documents\.

File Path
C:\Users\Public\Documents\.
C:\Users\Public\Documents\.

! WILEY

1

Purvoer 167

Pl

C:\Users\Public\Documents\.

R2=0.99835

ABC Rt (%

RMSE=1.2665 9 |

C:\Users\Public\Documents\.

C:\Users\Public\Documents\.

P y=0.01+98.90x

5554696 06748 i

OK Cancel 9
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