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Quantitation

Determines the concentration of
specific analytes within a sample

Can be done on data acquired through a variety of
Acquisition Modes:

— Multiple Reaction Monitoring (MRM)
— Single lon Recording (SIR)
— Full Scan Acquisition

QuanLynx and TargetLynx with an EPCAS System
IS Designed to Be a Part of a 21 CFR Part 11

Compliant Environment.




How do we guantitate?

©2005 Waters Corporation

In addition to unknown samples, a set of standards is also run to
form a calibration curve.

MassLynx analyzes the response of unknown samples and
compares their response to that indicated by the calibration
curve, then calculates the concentrations of the unknowns.

= Graphs - [QMETH1] H=] E3

Cormpound 2 name: Parent

Coefficient of Determination: 0.9963530

Calibration curve: 0.993465 * x +-0.003453250

Response type: Internal Std [ Ref 1), Area ™ {15 Conc. /15 Area )
Curve type: Linear, Origin: Exclude, Weighting: 1/, Axis trans: None

8.3437

Response




More on how do we quantitate?
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Steps in Creation of a Calibration Curve
for Quantitation

* Integrate peaks in chromatograms

* In each chromatogram, determine the location of the peak relating
to a specific compound

« Calculate response factor for the located peak

* Create a Calibration Curve for that compound




Example Project in MassLynx to Practice On

Project = Quantify.pro

Set of analyses on samples using a MS method that had:

« MRM of 3 channels

— Internal Standard (294.1 > 64.0)
— Analyte 1 - Parent Drug (288.1 > 58.0)
— Analyte 2 - Metabolite (274.1 > 182.1)




Internal Standards

« Used to account for Experimental Drift

Can be Added at Various Points in the Analysis
® - |n the Original Sample
m - Before Injection by the LC

Response of Analyte in a Sample is:

(Peak Area of Analyte)
(Peak Area of I.S.) / (Conc of I.S.)




For our Example: Quantification
Steps

1. Enter Sample Types & Concentrations into Sample List

2. Determine Correct Integration Parameters for
Chromatogram Peaks.

3. Create Quantification Method.

4. Process Samples.

5. Check Results — Adjust if Needed.

6. Print Out Results — Save Results on in Report File.



1. Set up Sample List
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d MassLynx - Quantify - Quantify.spl :HE|S‘
File View Run Help -7

= D2 HE 2 P O

| @ shortcut | B Queue &5 Status

_Qtl'due Is Empty

x QuanLynx &» Spectrum Chromatogram Map Edit+ Samples~
> — FiIeName‘ File Text ‘ M5 File ‘ Inlet File | Eottle | Inj ‘SampleT_l,Jpe Conc & -
a @ 1 455470 plasma blank DEFAULT  DEFALLT 1 10 Elank 0
g ) 2 |ASSAY0Z  0.2po/mlstd DEFAULT  DEFALLT 2 10 Standard 0.z
= Edit Method 3 ASSAY03 |05
Gpadmil std DEFAULT  DEFALLT 3 10 Standard 05
é l] eﬁ; 4 |assevnd  0.75podmlstd DEFAULT  DEF&ULT 4 10 Standad 0.75
= B |AS5AYDS  1padml std
0 -
g, Processsamples e e wems | Sgample List from
>< Pior] T |ASSAY0E 2pa/ml ztd . .
c @ e s | QUaNtify.pro project.
= View Results 9 |AS54Y08  10pg/mlstd
]
S‘ @ 10 |455AY09  15pg/mlstd
11 |ASSAY10 0.3podml GC
= - QuanLynx selected from
:l;:._ Edit Quan—Optlmlze 12 |Aas5ayl 2pa/ml QC
; Method 13 |A554Y12  12pa/ml GC ShOTtCUt Bal'
E 14 |4554v13  Rat sample O
2] @fi’ﬂr
= ) 15 |4554Y14  Ratsample 02 DEFAULT  DEFALLT 14 10 Anale 0
o ..
Run Quan-Optimize 16 |4554Y15  Ratsample 03 DEFAULT  DEFALLT 15 10 Anale 0
X 17 |455AY16  Ratsample 04 DEFAULT  DEFALLT 16 10 Anale 0
ki g@ 18 |4554Y17  Ratsample 05 DEFAULT  DEFALLT 17 10 Anale 0
0 f=——=]
i) , = 19 |A554Y18  Ratsample 06 DEFAULT  DEFALLT 15 10 Anale 0
= View Optimization
. Results 20 |AS5AY19  Ratsample 07 DEFAULT  DEFALLT 19 10 Anale 0 -
-
Ready Instrument Not Present | 0:0 Only Error Shutdown Enabled L8|




1. Set up Sample List
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« Standard Sample list plus two additional categories:
— Sample Type
— Concentration A (B, C, D....)

File Mame File T et M5 File [rlet File Bottle | Inject Yalume émple Type Conc &

1 [A55AYIT plazma blank.  DEFALLT  DEFAULT 1 10.000 Elatk 0

2 [ASSAYZ 0.2pa/ml ztd DEFALLT  DEFAULT 2 10.000 Standard 0.2

d  [ASSAYD3 0.5pa/ml ztd DEFALLT  DEFAULT 3 10.000 Standard 0.5

4 [AS5AYD4 0.75pg/mlztd  DEFAULT  DEFAULT 4 10.000 Standard 0.75
5 [ASS5AY5 Tpa/ml ztd DEFALLT  DEFAULT al 10.000 Standard 1

B [AS5AYIE 2pasml ztd DEFALLT  DEFAULT E 10.000 Standard 2

£ [ASSAYOT Bpgml ztd DEFALLT  DEFAULT 7 10.000 Standard s

B [ASSAYID 10pgrl ztd DEFALLT  DEFAULT a 10.000 Standard 10

N




T ——

matogram Map Edit-

1. Set up Sample List — Adding

Extra Columns

Samples =
File Text Sample Tyg Add et File Bottle [rj 1
plazma blank: Blank: Insert LT 1 10 Use the Sampl“es /
0.2pg/ml std Standard | polete LT 2 g Format / Load
0.5pa/ml std Standard | o 3 10 menu item and load
0.75pgdml std Standard ! LILT 4 10 |n a format that
1pg/ml std Standard | C1237 1 5 0 slreadv has these
Zpg/ml std Standard | —2IUMN "L B 10 : y
Epgdml std Standard | T Ormat b Customize... 10 fields.
10pg/ml =td Standard Sort b Load... =
13pg/mi std Standard | Number of Samples. .. Save... 10
0.3pg/ml QC LC Number of Injections.., LT 1 1d
2pgdml QC Lc 2 DEFALLT DEFALILT 14 "
12pgéml OC ac 12 DEFAULT  DEFAULT ik R L
CAMASSLYN:Y [l oK

Alternatively, you can defaukint Cancel
‘right click’ on the sample ool

. Meolynx Browss
list and use the Prateinlyrs. FT

“Customize Display”
item on the ‘pop-up’ menu
and add these columns.

quantify. frot

AN

proteinlyne_mzms. frt
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1. Review of Sample Types

Blank -

Standard -

Analyte -

QC -

Solvent or matrix, insures that system is clean
and/or shows endogenous material in sample.

Sample of a known concentration,
used to form calibration curve.

Sample of unknown concentration.

Quality Control - Known concentrations,
used to test the validity and accuracy of
the calibration curve.




Waters 1. Specify Sample Types and Concentrations
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Pull Down menu within the
sample list. Specify whether
the sample is a Blank,
Standard, Analyte or QC.

Sample Type

Blank

Linalyte
Elank.

LI

Standard

Alternatively, just type the first
letter of the sample type (example
for ‘Analyte’ type ‘A’) and hit enter.

Concentration A or (B, C...)

The known Lz 2
concentrations of
Standards or 0.2
QC’s must be 0.5
entered into this 0.75
column. 1
?
5
10
15
0.3
?
12



2. Determine Correct Integration
Parameters for Chromatogram Peaks
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* Go to the Sample List and » Click on the
highlight a Standard in the Chromatogram button.
middle of the
concentration range.

Quz Qua D [ ]
Fie View Run Help

= - U HE & b O il ‘@ Shortcut|-i' Queue &3 Status
Que*e Is Empty

x QuanLynx &» Spectruny Chromatogram | Map Editv Samples~

il- File Ma : Eile T ot : hdssFile ‘ Inlet File | Bottle | Inj | Sample Type Conc & A

B @ 1 [435AYD1  |plasma blank DEFAULT  DEFAULT 1 10 |Blank 0

g ) 2 |ASSAYDZ  0.2pgdmlstd DEFAULT  DEFAULT 2 10 [Standard 0.z

e Edit Method W
3 |85SAYD3  O.5padmlsd DEFAULT  DEFAULT 3 10 |Standard 0.5

x ug = 4 |A5SAYD4  0.78pgdml std DEFAULT  DEFAULT 4 10 [Standard 0.75

fny E|835AY05  Tpa/mi std DEFAULT  DEFAULT 5 10 [Standard 1

P Process Samples B |45SAYDE  Zpo/mi std DEFAULT  DEFAULT E 10 |Standard 2
7

c @

c 8 |ASSAYDS  10padmlstd DEFAULT  DEFAULT g 10 [Standard 10

| .

T View Results 9 |45SAY09  15pgdmlsid DEFAULT  DEFAULT g 10 [Standard 15 3

-

Ready Instrument Not Present  0:0 Only Error Shutdown Enabled By




Waters ) 2. Peak Integration-Display All Traces
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Masz Chromatogram !
° T_he '_I'IC for the | File:  ASSAYO7 Ok
highlighted sample will | pescription jchan Cancel
be brought up. |
File...
Funchion: {14RM of 3 Charnels 4P+ j Select Al

* Click Display, Mass

Ch l= ] 1: _ _ 1 = Add
from the top of the s NESSESTE | ¢
chromatogram window 3 234.1 > 64 I r

T Mew window

click Add Trace and —__

Select AII\\ /

to bring up all

of the transitions. \




2. Three lon Chromatograms
Should Now Be Shown

B ™ Chiomatogram - [ASSAY07] O[] —
lE“E Edt Display Process Window Took  Help =18 % ¢ Each individual
5| Bm| w550 k)| @m0 X[ transition wil
5pgiml std now be
ASSAYDT MRM of 3 Channels AP+ displayed.
10 281 294 1 = fd
1 /L 5 f5e3
| A
R B i ' « Delete the TIC
ASSAYDT MRM of 3 Channels AP+ ) :
/00 281 288 1 = 50 to Slmpllfy the
%] 1 46ed screen. (If the TIC
1 IS still displayed)
ASSAYD7 "MRM of 3 Channels AP+
0 265 9741 = 182 1
1 /\\ 7 8563 )
%
D L Ly L L L L L Lt L Ly L L s L /
ASSAYDT MRM 0f 3 Channels AP+
281 TIC

100
2.058ed
%] //k
04

AR LN LN LR LN RN LR R LR F Time




2. Setup Peak Integration-Noise
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To setup the Integration use the (Process, Integrate) menu item
to get the ‘Integrate Chromatograms’ dialog box. First determine
the baseline noise by grabbing some noise (right click and drag)
over a quieter area of the chromatogram . (for example)

“|IChromatogram - [ASSAYD?]

lEiIe Edit Display Process "wWindow Toolz Help

2| &z w60k E] v a|u]| @A |m|R 5] | el «| ..\_;s;|

=18 ]

Peak to Peak

Amplitude of >geg/mistd 5 R W
. . i Ilmvcarate chromatogram X o annels AF+
Noise Will Be 277281 294.1 > 64
] g 2. 69e3
Filled In Ok,
Peak-to-peak amplitdd
gak-to-peak ampl 94 Cancel
MRM of\3 Ch Is AP+
_ [T Automatic noize measurement 2 81 ’ agggﬁ = 53
Next Click .46e4
on Smooth Smaoth... | ¥ Enable smaoothing Paste | —>
[~ ApexTrack Peak Integration T R of 3 Channels AP+
261265 2741 = 182.1
7.85e3
NOteApEXTraCk T T T L LI L L UL T EREREE T Time
1.00 1.20 2.00 2.80 3.00 3.80

Peak Integration is
Available




2. Setup Peak Integration-Smoothing
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Continue setting up Integration Process: After Clicking on
Smooth, Right click and drag over the peak at half height.

| Chromatogram - [A5SAYD7]

lEiIe Edit Display Procesz ‘Window Tool: Help ;lilll
Window Size 2| B|E] w6]E| 0[] | (ul] @A |w|R 5] X[ 1|« |+

Spaiml std

Will Be ASSAYOT MRM of 3 Channels AP+
. 294 1 = /4
Fllled I n i Smooth chroatogram I 56563

Window size [zcanz) IE 4
MEWM of 3 Channels AP+
Murnber of smooths Ig Cancel _ 988 1 > 58
Smoothing method 1 4bed

i+ Mean
L L L L L B L B LI BRI BN
- MRERM Of 3 Channels AP+
™ Savitzky Golay 261265 2741 > 182 1
7.89e3
%
Use Mean |:|-""I""I"''I""I""I""I""I""I""I""I""I""I""I""I""I""Tir-r-IE
0.50 1.00 1.20 2.00 2.20 .00 .50

Method When | | | | | r |

Smoothing | |
Chromatograms Remember the correct window size



2. Setup Peak Integration — Peak Detect

©2(
i Integrate chromatogram
/ Peak Detect |

—Moze

Handles Valleys

—Bazelnes

Peak-to-peak amplitude {1700 . :
Join valleys if peaks re u
[T Automatic noize measunfhient I 20.00

% abowve bazeln

Smaath. .. [/ Enable smoathing Feduce peak tailing until trailing #dae

1z o more than
Feak detect. Z|| ™ ApexTrack F'eak)

I FOO0 & wider thgh leading edage —A‘ A

Threshold... f
Baize baseline by no morefthan .f ‘_-. A
10% B0

Without Apex RO0 % of feak height
/

Peak Integration ~Peak separafion

Draw vertical if peaks rezolved to

I 90,00 % abowve bazeline.

[T Detect Shoulder peaks
If zlope iz lezs than

B0z
el 30.00 # of masimurn.
Shoulder

14

Setups Baseline




2. Setup Peak Integration —
Peak Detection with Apex Integration

\ Noise Peak Width

ApexTrack Peak Detecticn Parameters
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i Integrate chromatogram /

= [Harse

e atktarpeak st I }
eatetarpeat amplitide {480 Cancel

I | Sutormatc neise measuren
}/ Copy - _
Smooth.. e nable smaothing o Peak-to-Peak Bazeline Noize W Automatic
Peak detect.” Peak “idth at 5% Height [Minz] |02 W Automatic
Threzhold... :
Baseline Start Threshaold® 010
Baseline End Threshold 0.30
If Apex Peak Integration -
. . -y - D Should
is selected, ‘noise’ is N
handled in the peak ; |  cance |
detect setup. Noise and \ —X
Peak width can : , rtin
eak width can be Check’ if you Set starting

fr?tered Ior lyc:udc?n have want Shoulders gnd T_ndnlwg |
em calculated for you. detected aseline levels



2. Quant Method Editor — Integration

Parameters
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i Integrate chromatogram Rezponze Threshold
T e S— -
[ oK | ™ Helative height  [150 [ ok ]
| Peak-to-peak. ' g0 —
| eak-to-peak amplitude I | Cancel I_ Bbsalute height |7 — |
[~ Automatic noize measurement _ ——
| Copy Yy [ Relative area {200

Srmaoth... | [¥ Enable smoathing [~ absolute area |2

Peak detect... | [ Apex eak [ntegration —_—,—,—_———————eeeeee——
Threshold.. For ‘Relative’ values, enter the

percentage of the largest peak (base
Peak Threshold parameters  peak) a peak must exceed to be

can also be adjusted in the Integrated.

Method Editor. For example, check ‘Abs area’ and
Specify Criteria to enter 20% of the peak area for your
Discriminate Peaks from lowest standard. Any peak with an
Noise. area lower than this will be

considered noise and not integrated.



2. Setup Peak Integration Parameters
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« Click OK, the peak of interest will be integrated.

* Review the integration - is it acceptable? If not, repeat the
integration with different parameters (noise, peak detect,
thresholding) until satisfactory results are obtained.

« Once an acceptable integration is attained, you may want
to test it on a low range standard and a high range
standard to insure that parameters are adequate for the
full range of response.




2. Review Peak Integration
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% Chromatogram - [ASSAYOE] =] B3 || =8 Chromatogram - [ASSAY0E] I =]
u File Edit Display Procesz “indow Toolz Help - |E’|ﬂ u File Edit Display Process “Window Toolz Help _| |_
=] &&= @] b |uwl]| @A |m|R S]] ] | 2| &ls| wEE| kR R e ud] @ AR 5] Qe
Ppgiml std Zpgfml std
ASSLYOE Sm(kn, 2x2) MR Of 3 Channels AP+ |[AS5AY06 Smo(kn, 2x2) MREM of 3 Channels AP-

1004 279 294 1 = 64 1004 279 _ 294 .1 = E

526 3.92e3 ez 3.92e
Area g ArE

s %%

Here’s an example of a well integrated peak and a poorly
Integrated peak.




2. Review Peak Integration- Example
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B Chromatogram - [ASSAYO7]

Bl Fle Edt Dsplay Process Window Tooks Help Maxinize
Example of Peak e et ikl o8 Gl b SRl
. ASSAYDT Sm (Mn, 2x2) - MR of 3 Chaggzlﬁ J:F'Bg
Integration for N
Quantify Project
| LB
Note Smoothlng MY IRARANCY M 3.40 3.60
ASSAYDT Sm (Mn, 2x2) MRR Of 3 Channels AP+

2792514 288.1 = a8

Parameters for ‘
each transition

340 360

ASSAYD S (n, 2}{2 MRR Of 3 Channels AP+
2651300 2741 = 1821
1001 6723
Area

=
s T [iMme

3.20 3.40 3.60




3. Build Quantitation Method
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xd MassLynx - Quantify - Quantify.spl

File View Run Help
= DU d & b d Fle Edit View Compound Help

dloD2d 8 ¢R-ow =

Compound List 2 2 A

é QuanLynx & ) LG R

1 Property Value
> .
i 2: Parent
] 1 Il 3: Metaboite Compound Name 1. 5td

Quantification Trace 294,10 = 64.00

< R fi
g . 2 Include Primary Trace in Response? VI YES
- Edit Method = Use absolute mass window? vl YES

] Chromatogram mass window (Da) 1.0000
é G'f? 4 Chromatogram mass window (PPM) 10.0000
= l]' ﬁ Response Type Internal (relative)
2 Process Samples 7

= Example of QuanLynx
>
c W .
> - Method Ed
= View Results g Et O Itor-
3 T
° @
]
S Edit Quan-Optimi ] 0 : ‘ : J
Qe optimie -Click on ‘Edit Method

= Method 1] IC On It et O tO
o]
£ ] .
8 @ = start method editor.
© Run Quan-Optimize | Internal Standard: 1 Mone
e ] Internal Standard: 2 MNone
c - Internal Standard: 3 MNone
= (7]
— = 1 Internal Standard: 4 None
8 . = . ET Internal Standard: 5 None
= View Optimization F Internal Standard: & Mone
N Results B
- < NUM

Ready Instrument Not Present  0:0 Only Error Shutdown Enabled L8| I




3. Build Quantitation Method
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The different compounds in the assay are listed on the left.

Click on a compound in the list and the parameters that describe
how to quantitate that compound are listed on the right.

A& Ometh1_QL.mdb - QuanLynx Method Editor

File Edit View Compound Help
I IE A=
Compound List o id (M R B
1 L Std Property Value
; ;iz:zr;}uﬁte Compound Name L. std
Quantification Trace 294,10 > 64.00
Include Primary Trace in Response? ¥] YES
Use absolute mass window? ¥] YES
Chromatogram mass window (Da) 1.0000
Chromatogram mass window (PPM) 10.0000
Response Type Internal (relative)
Response Uses Area
Acquisition Function Number One
Concentration of Standard: Level Fixed
Concentration of Standard 1.0000
[Elview Retention Time Parameters
Locate Peak Using Retention Time
Predicted Retention Time 2.2000




3. Build Quantitation Method
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Use the buttons on the tool bar to decide which parameters for a compound you wish
to view. ‘Click’ on the button on the left to display all of the parameters for a com-
pound. ‘Click’ on one of the other buttons to display only a subset of the parameters.

File Edit View Compound Help

[ +]
Compound List o llex 2 A 6 B
- B
2: Parent '/fe pound Npme
3: Metabolte antification| Trace
nclude Primany Trace in Re
Use absolute mass window?
e | N\ ~
All Params Compound | |Calculation | |Integration Target lon Calculation
(Display all | |Params Factors Params Params Factors
params) (e.g.Name, | |(Line fitting | |(e.qQ. (confirma- (e.g. S/N)
m/z Trace) params) smoothing, | tory ions)
peak detect)




3. Build Quantitation Method
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| Untitled - QuanLynx Method Editor

For this example,

use the ‘File/New’ Fle Edft View | Compound Hep
. = Add @ BE o
menu item and @ d| S e L g | E
' % [ [l
create a new Compoundlist ~— ~ ~ = }e% i 8 B B
method. Next perty
ompound Name
Import uantification Trace
‘Click’ on the [T Include Primary Trace in Response?
‘Compound

Compound Buttons
Import Add Delete

Properties’ button
to display the name

and ‘trace’ fields. j___ Untitled - QuanLynx Method Editor

File Edit View Compound Hey

To add a compound N2 H S| | 8y o x| 3

use the drop down _ o]

menu or use the COmPOURTLEL %ﬂp‘giu@ % & ‘Import’ allows you

‘Add’ button on the Compound Name | (0 IMpPoOTIt info on a

tool bar. ouantification Traq compound in from
Incude Primary Tr gnother method.
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For this example, we are
going to first enter quant
parameters for the
Internal standard, next

enter quant parameters
for the parent drug and
take care of the
metabolite last.

3. Quant Method Editor — Add Info on

Compounds

5pg/ml std
ASSAY07 Sm (Mn, 2x2)

100

MRM of 3 Channels AP+
2.79;844 ]

l 294.1 > 64
4.51e3

Area

Internal

EX

0 | T T T T T

220 240 260 . .0 320 340 360
ASSAY07 Sm (Mn, 2x2) MRM of 3 Channels AP+
2.79;2415

1 21e4
j Parent Area
X
I Drug
0 T T T \ TTTTTT T T
220 240 260 280 .0 320 340 360
ASSAY07 Sm (Mn, 2x2) MRM of 3 Channels AP+
2.65;1302 274 1>182. lj

%
!

100* 6 72e3
‘Metabo Area
-lite

0; = Time

T
. 2. 80 .0 3.60




Hint. It will be easier if you:

©2005 Waters Corporation

Reduce the size of the Sample List window so this window along
with the Method Editor dialog box occupies half of the screen and
the chromatogram window occupies the other half of the screen.

y - Quantify.spl

Ble  ¥ew Run  Hep

M . M L 2 ORH G b LIl 2 st Bame Gasw B b6 @A BR e me s
aln MassLynx e
y Ll i AS58707 Sm (Mn, 2:2) MRM of 3 Channels AP+
A Spectrum Chromatogram Map Editv  Samples~ 2.79.844 2941 > 864
< uanLynx & i A
: T g Q o FieName | Sanple D File Tent MEFie | oL 451e3
al I I p e IS I I I OW 2 1 |BSsAYDT D plasmablark | DEFALLT  DE Area
z 3 |assAv02 D2 02pgimistd | DEFAULT  DE
Edit Method 3 |assav0s D3 OSpgimistd  DEFAULT  DE
w ! | |
= 4 ASSAYD4 D4 O75pa/misid DEFAULT  DE
= 5 |aSssAv05s DS fpg/mistd  DEFAULT  DE
av s
= § |aSsav0s DS Jpo/mistd  DEFAULT  DE
- o Process Samples 7
et O I to r & B |ASSAYDS 10pg/mistd  DEFAULT  |DE
E 3 |assAv03 15pg/mistd  DEFAULT  |DE
. 10 |6ss&r10 D0 03pg/mlGC  DEFAULT  DE
= View Results 11 |asSAvl DT 2po/mlOC  DEFALLT D
N . 0 T T T T T T T T T T T T
1w *h1 wanlynx Method Editor 220 240 260 280 3.00 320 340 360
Fie £t JSnoound  Help ASSAYDT S (M, 242) MRM of 3 Chaniels AF+
= | 4 ; - 2792415 2881 > 58
D@ S %8s B 1007 12124
o Area
e 7 1
2: Parert Property Valus
C h ro m ato ram 3: Metabolts Compound fame L=t
g Include Primary Trace in Response? ] ¥Es
Use absolute mass window? ] ¥ES = |
- - Chromatogram mass window (Da) 1.0000 =
Chromatagram mass window (PPM) 10,0000
indow (pick a T —
Response Uses Area
Aequisitian Function Mumber one
Concentration of Standard: Lewel Fixed
Concentration of Standard 1.,0000
S a n a r ro I I I e [=]View Retention Time Parameters
Locate Peak Using Retention Time 0 T T T R T T T T T T
Predicted Retentian Tine 2,9820 220 2.40 260 320 340 360
- Predicted Relative Retention Time 0.0000 ASSAYOT Sm (Mn 2)(2) MRM af 3 Channels AP+
Relative Retertion Time Reference Mone L 2741 » 1821
middle o e conc D .
L] Lower Retention Time Tolerance (%) 0.0000 6.72e3
Upper Retentian Time Talerance (%) 0.0000 Area
Flag RT Tolerance? ] MO

-
Lacate Peak Selection Nearest
r a l I e a l I I S a [£]View Acceptance Flag Parameters
[=lview Internal Standards

Inkernal Standard: 1
Internal Standard: 2

the channels from all Size the windows so the Chromato-

Internal Standard: 6
[#]View Totals

of the compounds.) gram window does overlap the other
windows. (a little overlap is okay)
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Click on the
‘Compound/
Add’ menu
item or the
‘Add’ button to
add a
compound to
this method.

Next type in
the name for
your
compound (we
will do the “Int
Std” first in this
example)

3. Build Quantitation Method
Add First Compound to a New method

Example of new method after clicking on ‘Add’.

j___ Untitled - QuanLynx Method Editor
File Edit View Compound Help
N2 HS R8s x| B

Compound List € o 2 A @& B

1: New Compound Property =
Compound Name MNew Compound
Quantification Trace
Include Primary Trace in Response? v YES
Use absolute mass window? v YES
Chromatogram mass window (Da) 0.0200

Example after entering name for our compound.

j___ Untitled - QuanLynx Method Editor

File Edit View Compound Help
I IEIEEAMEE -
flloxd M REB

Compound List

1: Int Std Property =
Compound Name Int Std
Quantification Trace
Include Primary Trace in Response? ¥l YES
Use absolute mass window? Y] YES
Chromatogram mass window (Da) 0.0200




3. Build Quantitation Method

©2005 Waters Corporation

j___ Untitled - QuanLynx Method Editor

File Edit View Compound Help
— Select Parameters to View
NS H S DG & E
Compound List o g (A R B ¥ Compound Name ~
1: Int Std Property v Quantification Trace
Compound Name “Include Primary Trace in Response?
Quantification Trace [Use absolute mass window?
Include Primary Trace in Response? CChromatogram mass window [(Da)
To control the Use absolute mass window? [1Chromatogram mass window [PPM)
Chromatogram mass window (Da) v Response Type
paramEterS that Chromatogram mass window (PPM) “Response Uses
are displayed, E:zggzzz Eg':' “iAcquisition Function Number
‘Riaht Click’ on the Acquisition Function Number Goncentrat!on of Standard: Level )
9 Concentration of Standard: Level vConcentration of Standard
dl Splay. A Wlnd oW Concentration of Standard vIView Retention Time Parameters
o [Elview Retention Time Parameters [(View Acceptance Flag Parameters v
similar to the one Locate Peak Using
. . Predicted Retention Time
at the rlght will Predicted Relative Retention Time
Relative Retention Time Reference
appear and you Retention Time Window (mins) = Ok Cancl
i Lower Retention Time Tolerance (%)
can SeIeCt Wh ICh Upper Retention Time Tolerance (%)
parameters you Flag RT Tolerance? X NO
] Locate Peak Selection Nearest
want displayed ElView Internal Standards
I Internal Standard: 1 None




3. Build Quantitation Method
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‘Right Click & Drag

= H

uanLynx Method Editor
Compound  Help

Compound Lisk

E8(i=]E3

Properky

Compound Mame
Cuantification Trace

Value
Int Skd

5pg/ml std *
ASSAYO07 Sm\(Mn, 2x MRM of 3 ChanmetsAP+
10 2.79;844 294.1 > 64
Z51e3
Area
s Int Std

R
3.50

\Qude Prirnarw Tr in Fesponse?
HeNgETIOEe mass window?

Chrofyatogram mass window (Da)
Chromiatogram mass window (PP
Respokse Type

Resparge Uses

Acquisitidg Funckion Mumber
Concentrathsg of Standard: Lewvel
Concentrakion ™S Standard

2941 =64
Sl wes

]

| ¥ES
0.0200
10,0000

Exkernal {absolute)
fui

one

P=TR |
AL

0.00aa

2.50 [=]view Retention Tim rameters
ASSAY07 Sm (I\In, 2x2) M of 3 Channels AP+ Locate Peak Using BusberkionTim
7 288.1 > 58 Predicted Retention Time 2,7950
10 1.21e4 Predicted Relative Retention Time EeomEn
Aran Relative Retention Time Reference Rloms
e Hrme—irrdet-Crrirs-== 0.5500
X Lower Retention Time Tolerance (%) S
Upper Retention Time Tolerance (%) 0.0000
Flag RT Tolerance? | MO
EELES = Locake Peak Selection Mearest
2.50 3.00 3.50 [+]¥iew Acceptance Flag Parameters
ASSAY07 Sm (Mn, 2x2)  MRM of 3 Channels AP+ [+]¥iew Internal Standards
2.65;1302 2741 >182 1 [+]view Totals

10
S

2.50

To enter parameters on the chromatogram trace for this
compound, ‘Right Click’ and drag across the chromatographic
peak for this compound. Trace, Acquisition Function, Ret Time
and RT window info will be entered for you.




3. Quant Method Editor — Enter

Compound Properties (Internal Standard)
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* Response Type
—Set to “External (absolute)”

« Concentration of Standard __

Compound Properties

e R B
P'ru:-peﬁbr—} Value

—Set Level to “Fixed”
— Set Concentration to “1”

* Internal Standards
—Set to “None” for the internal

standard \

Compound Mame Ink Skd
Cuantification Trace 2941 > 64
Include Primary Trace in Response? | YES
te mass window? | YES
Chromatogra indow [Dra) 1
Chromatogram mass windd 10,0000
Response Type External (absolute)
2sponse Lses frea
Acquisitl " one
Concentration of Standard: Leve Fixed
Concentration of Standard 1
E|'-.-'iew Retention Time Paramekers
Locakte Peak Using Retention Time
Predicted Retention Time 2.79250
Predicted Relative Retention Time 0.0000
Relative Retention Time Reference Mone
Retention Time Window (mins) + 0.,5500
Lowser Retention Time Tolerance (%) 0,0000
Upper Retention Time Tolerance (%) 0,0000
Flag RT Tolerance? R
Locate Peak Selection Mearesk

E|'-.-'iew Acceptance Flag Parameters
Maximum Blank Acceptance Response 4| 0.0000

Maximur Corncentration Limik E 0,0000
Feporting Concentrakion Limik E 0,0000
i Recovery Level (9% 0,0000
Maxirmurm ry Lewel (9 100, 0000

Flag Recovery Leven R
[=]view Internal Standards
Internal Standard: 1 Mone
Internal Standard: 2 Mone
Internal Standard: 3 Mone
Internal Standard: 4 Mone
Internal Standard: S Mone
Internal Standard: 6 Mone



3. Quant Method Editor — Enter

Calibration Parameters (Internal Standard)
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Calibration Reference Compound

—Select the reference compound to match
the current compound

y

Polynomial Type
—Select “Average RF" =

Origin, Weighting Function, Axis
Transformation

Calibration Parameters

'*.¢| |
= 3 |[{3 EIE%LEI

—These settings are not applied if the
Polynomial Type is “Average RF” (which is
the case for the internal standard)

—

Concentration Units

—Type concentration unit of internal
Standard (in this example it is pg/ml)

Propagate Calibration Parameters —

—When using an Internal Standard, the
Propagate function is disabled

—Click on the box until a red “X” appears.
The Value should change to “No”

Propagate Calibration Parameters

Property Value
Compaund Mame Int 5td
| Calbration Reference Compound 1: Int 5td
Polynorial Type —3p  Average RF
Crigin Exclude
Weighting Function 18
fis Transformation Nane
Concentration Units — pafml
%] 0,000

% NO
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3. Quant Method Editor — Enter Integration
Properties (Internal Standard and Analyte)

Integration Parameters

*  Smoothing

—To apply smoothing, click on the box
until a green “Check” appears. The
Value should change to *Yes”

—Select the appropriate Smoothing
Method, and enter the Smoothin
lterations and Width determined from
the Peak Integration performed in the
Chromatogram Window

« Threshold Parameters

—To apply threshold, click on the box
next to the appropriate threshold
parameter until a green “Check”
appears. Enter the threshold value to
be applied

«  Propagate Integration Parameters

—Under most conditions, the
integration parameters can be
propagated for all compounds

—To Propagate, click on the box until a
green “Check” appears. The Value
should change to “Yes”

~N

&
AN LY

Property ~— Yalue
d Marne ] d
Smoothing ER e V]| YES
El'-.-'iew smookh Parameters a
smoothing Method Mean

smoothing Ikerations 1
smoothing Width

Apex Track Enabled? ] MO
E|'-.-'iew Peak Detect Parameters
EI.ﬂ.pex Track Parameters
Peak-to-Peak Baseline Maise W] 10,0000
Peal Width at 5% Height E 30,00
Baseline Start Threshald %% 0.05
Baseline End Threshold % 0.05
Detect shoulder Peaks? ] MO
[=]standard Peak Detection Parameters
Peak-to-peak noise amplitude 0.0000
Aubomatic Moise Measuremenk E YES
30
Q0
. #| MO
aks Threshaold 30
Feduce Tail 100
Reduce Height 5

[=]wiew Threshold Parameters
Threshold Relative Height
Threshold Absolute Height
Threshold Relative Area
Threshold absolute Area

Inteqgration \Window Exkent
Propagate Integration Pararmeters?

] 1,5000
| 0,0000

| z,0000

0, 0000
V] YES

A

\

e




3. Quant Method Editor — Enter Integration
Properties (Internal Standard and Analyte)
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Integration Parameters

&
£ o _EI' SRR
« Peak Detect Parameters Property Value
. Compound Mame Ink Skd
—To enable Apex Track, click gﬁ-”‘”'jpéh‘”gti”.?b'“?t ] ves
on the box until a green " Smoothing Method Viean
“Check” appears. The Value_\ il ;
ShOUId Change to “YeS” (In thIS E|ﬂipefuxPT;:EBEE?:E!EPd;rameters E -
example Apex Track is et peine ke (57 10000)
disab|ed) Peak Width at 5% Height ¥ 30.00
Baseline Start Threshald %% 0.05
— Apex Track Parameters:  — Baselns pro e i
Typ|Ca| Set'“ng are Shown [=]standard PeakDetni:ctiDn Pgrameters ——\
. Peak-to-peak noise amplitude 0.0000
These parameters are applled ;.ultnmatic Moise Measurement ESL'\"ES
only when Apex Track is Splitting a0
enabIEd EEEEEE gﬂzﬂ:gz: ﬁ::E?Threshuld ESIDND
. Reduce Tail 100
— Standard Peak Detection — ~Reduce Height = )
Parameters: Typical settings e resbals ftron it ] 15000
are shown. These parameters Trveshdd Reloe Aree 5 2o
hreshold Absolute Area =| 0.
are applled When Apex TraCk Int-ln;gratin:ln '-.-'-.'-?i'ndcuth:-:Tent D.DDDSSDD
IS d|Sab|ed Propagate Integration Parameters? | ¥ES




3. Quant Method Editor — Enter Target
(Confirmatory) lon Parameters

©2005 Waters Corporation

Target lon Parameters
« Secondary lon Parameters /

—Secondary lon Trace: Ifa
secondary ion is being used, then
the transition is entered (in this  ~\__
example there is no Secondary lon
Trace)

—Use trace in response calculation: —
If enabled, then the area of the
secondary trace is added to the
area of the primary trace when
calculating the response. To
enable, click on the box until the
green “Check” appears. The value
should change to “Yes”

—Secondary lon Ratio: Enter the _-
ratio of the secondary ion to the
primary ion. This can be calculated
from the chromatogram window

Y EY "

Property — Value
Compound Name L. Std

Elview Secondary Ion Parameters

Secondary Ion Trace

Use trace in response calculation? X NO

Secondary Ion Ratio 0.0000

Secondary Ion Ratio Tolerance (% 0.0000

Secondary Ion Must Exist? X NO

Secondary Ion Must Pass ? X NO




3. Quant Method Editor — Enter
Calculation Factors
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Calculation Factors

I'd
« Detection Limit Parameters : 5‘% i (Al @

—Signal-to-noise method: If RMS — valus
s used, then Noise calculation oA fiame Ink: Std
factor should be “3”; If Peak-to- E!EW Toxic Equi Cactors

. ; iew Maole Ratio
peak IS .Used, then Noise [=|Detection Limit Parameters
calculation factor should be “1” Signal-te-noise method RM5

) ] ] ] Maoise calculation Factor 3.0000
— Noise window: Specify portion __{|__Hoise window start {min) 0,0000
: ; Moise window end {min) 0, 0000
In (,:hromatogram from WhICh Measure peak signal level From
noise will be calculated. If both Dietection Limit Fackar 5
I b n Cuankitation Lirnit Fackor g
fleldS are Set tO OOOOO ! then Propagate Dekection Limit Settingsy | YES
the noise window will be Use EMPC? 3 MO
determined automatically by the User Peak Factor 0.0000
software
— Detection/Quantification Limit

Factor: User-defined
parameters. Typical Values are -
shown
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W 1_ The Quantify Trace is the trace descriptor of the
arers chromatogram being used to quantify the compound.
(]

This can be:
- A single decimal number (m/z) for mass chromatograms
(from SIR or Full Scan (continuum or centroid))

- Two decimal numbers separated by a ">" for an MRM
function e.g. 609.2 >195.1

- '"TIC' for total ion current chromatograms

- 'BPI' for base peak intensity chromatograms
- Anl, An2, An3, or An4 for analog data

- The wavelength for DAD data.

- Ch1l, Ch2 etc for SIR data to use one quantify method with
multiple SIR functions. Where Chl is the first mass In
the list, Ch2 is the second etc.



3. Quant Method — More on Trace & Peak
Info
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* Peak Location: Retention Time (RT)

Hﬂiew Retention Time Parameters and Time Window

Locate Peak Using Retention Time —Pa_rameter_s were entered

Predicted Retention Time 2,790 < during the ‘right click and drag’
Predicted Relative Retention Time 0.0000 — over the peak. ‘RT is center of a
Relative Retention Time Reference hone time intgrval that the peak must
Retention Time Windaw {mins) £ 00,5500 - appear in to be aSS_OCIate_d with
Lowser Retention Time Tolerance (%) 0,000 . this compound. Time Window’
Upper Retention Time Talerance (%) 0,0000 is the width of this interval. So
Flag RT Teleranice? X MO for this example, the peak must
Lacate Peak Selection Nearest appear at 2.7950+0.55 min.

Peak Location and Time Window
Parameters can be entered from the
keyboard if needed.




3. Quant Method Editor — Specify
Concentrations
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For ‘Concentration of
Standards’ select ‘Conc A’ (or

B lonicll @R

‘Conc B, ‘Conc C’, etc.) from AOpery lohe
Compound Name Int Skd

the drop down menu for the Quantifcation Trace 29,1 » 4

column in the sample list that Iniclude Primary Trace in Response? V| YES
s absolute mass window? V] VES

has the concentration values
for this compound.

If this compound is an internal
standard you may select ‘Fixed’
(usually done for Int Std’s). If
you enter ‘Fixed’, you can enter
the concentration of the Int Std
or since it is the same
concentration in all of the
samples, simply enter 1.000
(usually done for Int Std’s).

ormatogram mass window (D) 1

10,0000

External {absolte)
Area

one

1

Response Lses
Arquisition Function Number
Concentration of Standard: Level
Concentration of Standard




3. Quant Method Editor — Peak Selection
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« Peak Selection

[=[View Retention Time Parameters — If more than one peak is
Locate Peak Using Retention Time detected in the ‘Time
Predicted Retention Time 27950 Window’, this designates
Predicted Relative Retention Time 00000 which peak to choose.
Relative Retention Time Reference Nong
Retention Time Window (ins) & 01,5500 B -errr:teef eedagm to the
Lower Retention Time Tolerance (%) 0,0000 ’
Upper Retention Time Tolerance (%) 0,0000 — the Largest peak,
Flag RT Talerance? X MO — the First peak,
Locake Peak Selection Nearest (—'_ _ the Last peak

— or Totals (sum up all of the
peaks).
If your compound always has the

largest peak in the chromatogram,
select ‘Largest’.




3. Adding to the Quantify Method
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« This entire process now needs to be repeated for the two other
compounds (for the Quantify.pro example).
« Things that may differ between compounds:
— Transition (Quantify Trace)
— Name
— Integration Parameters
— Internal Reference (Select Internal Standard if Used)
—  Concentration of Standards
— Retention Time
—  Time Window
— Response Type in General Parameters Window
— Polynomial Type in the General Parameters Window




3. Quant Method Editor — Add Compound
to List
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— \

* Click Add New Comp?)und Icon to Fl= Edt View Compound Help (
enter the compound into the N2 H| S| 4 -8 X| @
Compound List (Shown is New

H -8 +
c q dinto the I Compaund list o lonid e &
ompound e ntered Into the ISt) e Property value
. . Compound Marne Mew Compound
* Note: Information from the previous Quantification Trace 294.1 > 64
Include Primary Trace in Response? V| YES
compound has been propagated to the Use absolute mass window? V] vEs
Chromatogram mass window (Da) 1.0000
new compound. Check all parameters Chromatogram mass window (PP} 10,0000
H = H Response Type External {absolute)
to ensure proper quantification of the e Lo e
new Compound Acquisition Funckion Mumber one
Concentration of Standard: Level Fixed
Concentration of Standard 1.0000
|E|'-.-'iew Retention Tirne Parameters
Locate Peak Using Retention Time
Predicted Retention Time 2.7950
Predicted Relative Retention Time 0.0000
Relative Retention Time Reference Mone
Retention Time Window (mins) £ 0, 2300
Lower Fetention Time Tolerance (%63 0.0000
Upper Retention Time Tolerance (34 10,0000
Flag BT Tolerance? ] MO
Locate Peak Selection Meareask
'-.-'iew Acceptance Flag Parameters
[+]wiew Internal Standards
[F]wiew Tokals




to List

m 3. Quant Method Editor — Add Compound
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NS H S R & E

Compound List

1: Ink Std
2 Parenk

% "‘I}EILIEII%% I_IEII

Property

Compound Mame

Quantification Trace

Include Primary Trace in Response?

IUse absolute mass window?

Chraomatogram mass window (Da)

Chramatogran mass window (PPM)

Response Tvpe

Response Lses

Acquisition Function Mumber

Concentration of Standard: Lewvel

Concentration of Standard
E|'-.-'iew Retention Time Parameters

5pg/ml std
ASSAY07 Sm (Mn, 2x2) MRM of 3 Channels AP+
2.79;844 294.1 > 64
4.51e3
Area
X
2.50 3 00 3 50
ASSAY07 Sm (Mn, 2x2) MRM of 3 Channels AP+
100 2.79;2415 288.1 > 58
1.21e4
Area
=S
0 T TrT T T T
2.50 3.00 3.50
ASSAY07 Sm (Mn, 2x2) MRM of 3 Channels AP+
100 2.65;1302 274.1>182.1
6.72e3
Area
O\O
0 ‘\\\\\\\\\“Time

2.50 3.00 3.50

Lorake P LIsin
Predicted Retention Time
Predicted Relative Retention Time
Reelative Retention Time Reference
Retention Time Window (mins) £
Lower Retention Time Tolerance (%)
Upper Retention Time Tolerance (%)
Flag RT Tolerance?
Locate Peak Selection
'-.-'iew Accepkance Flag Parameters
[+]view Internal Standards
[+]view Totals

Yalus

Zag. 1 = 55

V| VES
V| VES

1.0000

10,0000

Internal {relative)
Area

Cine

Zonc &

1.0000

Retention Time

0,000
Mone

0. 0000
01,0000

¥ MO

Mearest

* Rename the new compound

* Right Click and Drag on the chromatogram for the new compound trace




3. Quant Method Editor — Enter
Compound Properties (Analyte)
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* Response Type
—Set to “Internal (relative) —

« Concentration of Standard __

Compound Properties

€

—Set Level to “Conc A (or
B,C,...)"

 Internal Standards

—Select the compound from the
‘drop down’ list that is the internal
standard (In this case, Int Std).

\

=l
Pr-:-p-E-l-I_-y—j Yalue
Compound Mame Parent
Cwankification Trace 288.1 =58
Include Primary Trace in Response? W] ¥ES
[ mass window? W] vES
Chromatogranm m d Da) 1.0000
Chromatogram mass window 10,0000
Response Type Internal (relakive)
sponse LUses Ares
Acquisition 7 one
Concentration of Standard: Level ‘> Conc A
Concentration of Standard 1.0000
E|'-.-'iew Fetention Time Parameters
Locake Peak Lsing Retention Time
Fredicted Retention Time Z2.7950
Predicted Relative Retention Time 0.0000
Relative Retention Time Reference MNone
RFetention Time Window (mins) £+ 0.5500
Lower Fetention Time Tolerance (%) 0.0000
Upper Fetention Time Tolerance (%) 0,0000
Flag RT Tolerance? ] MO
Locake Pealk Selection MNeareskt
E|'-.-'iew Accepkance Flag Parameters
Maximum Elank Accepkance Response | 0.0000
Maxirmum Concenktration Limik E 0.aoao
Feporting Cancentration Limik E 0.aoao
Minimum Recovery Level (96 0.0000
i Recovery Level (%) 100,0000
Flag Recowve | MO
[=]view Internal Standards
Internal Standard: 1 1: Int Skd
Internal Standard: 2 MNone
Internal Skandard: 3 MNone
Internal Standard: 4 MNone
Internal Standard: S MNone
Internal Standard: & MNone



3. Quant Method Editor — Enter
Calibration Parameters (Analyte)
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‘/ Calibration Parameters

« Polynomial Type | L ;?EIIE J\EII Q% %

—For Analytes, “Linear” is the typical Proper valle
polynomial type. Other options
include “Quadratic, Cubic, Quartic” Compound Hane il L
: ' alibration Reference Compaun 21 Parent
Palynomial Type Linear
Crigin Exclude
« Concentration Units - Weighting Function 1%
. . . s [ = Mane
S-trypde an.cem.ratlon umlt Of[ I.nterr)all Concentration Units —> g
andard (in this example it is pg/ml) User RF Yalue % 0,000
Propagate Calibration Parameters | o
—
* Propagate Calibration Parameters
—When using an Internal Standard,™

the Propagate function is disabled

—Click on the box until a red “X”
appears. The Value should change
to “NOH




3. Quant Method Editor — Enter
Calibration Parameters (Analyte)
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/ Calibration Parameters

< Origin, Weighting Function, Axis P@ ;‘-‘?IE\E‘ }Ell Q% LEI

Transformation

L _ o Properky Value
—Origin: Typlcally the origin s Compound Name Parert
excluded as a point of the calibration Calibration Reference Compound 21 Parent
curve Palyniomial Type W=
—Weighting Function: A weighting COrigin >
factor is appropriate for a calibration Weighting Function 1
range that is greater than an order of s Transfarmation hlane
magnitude. For this example, a Esgfifﬂfg Units Epmlljmlljﬂljﬂ
weighting of "1/X" will be used Propagate Calibration Parameters ¥ NO
—Axis Transformation: When the
weighting function is used, the Axis
Transformation function is not

applied.




3. Quantification Method Editor — Relative
R.T.
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5pg/ml std 6 o [ &R
ASSAY07 Sm (Mn, 2x2) MRM of 3 Channels AP+ Froperty valle
100 2.79 288.1>58 Compound Mame Metabolite
7 1.21e4 Duantificakion Trace 2741 = 182.1
Include Primary Trace in Response? V| ¥ES
Parent Lse absolute mass window? V| ¥ES
8 Chromaktogram mass window (Da) 1.0000
B \ Chromatogram mass window (PPM) 10,0000
Response Type Inkernal (relative)
! Area
One
Canc A
0 L N 1.0000
225 250 275 300 325 350 [=]view Retention TimeNegameters
ASSAYO07 Sm (Mn, 2X2) MRM of 3 Channels AP+ I;:u:a?:e Peal, Llsing _ Relative Retention Time
redicked Retention Time 2.65
100~ 2.65 27/41>182.1 Predicted Relative Retention Time 950 ﬁ
i 6.72e3 Relative Retention Time Reference 21 Parent
. Retention Time Window (mins) £ 0,3z200
M etabOI |te Lower Retention Time Tolerance (%) 0,0000
i Upper Retention Time Tolerance (%) 0,0000
R Flag RT Talerance? | MO
8 Locate Pealk Selection Mearest
g -] view &cceptance Flag Parameters
1 +|view Internal Standards
1 ) YWiew Tokals
(}1—v—'—v—v—v—v—'—v—v—v—r S R R Tlme
225 250 275 300 325 350

R.T. of Metabolite Relative to Parent Example of Use of
(2.65) / (2.79) = 0.950 Relative Retention Time



3. Quant Method Editor-User RF/Peak

“Minor Points About
the Method Editor.

User RF Value

If no calibration curve
IS available, then
divide the peak area
(response) by this
factor to calculate the
conc.’s.

User Peak Factor
All concentrations
calculated will be
multiplied by this
factor.

e Y

Propetty Yalue
Compound Mame Ink 5kd
Calibration Reference Compound 1: Int Std
Palyniamial Type Average RF
Crigin Exclude
Weighting Funckion 1%
fixis Transformation Mone
Concentration Liniks pajl
User RF Yalue »| 0.0000
Propagate Calibration Parameters ¥ NO

5
o i 0 @B
Properky Walue
Compound Mame Ink Skd
'-.-'iew Toxic Equivalence Factors
[+]wigw Male Ratio
EIDetEn:tiu:un Limit Parameters
Signal-ko-noise method RM3
Moise calculation Fackor 3.0000
Maoise window skark (min) 0.0000
Moise window end (min) 0.0000
Measure peak signal level From
Detection Limit Fackor 3
Cuantitation Limit Fackor a
Propagate Detection Limit Settings? E YES
Use EMPC? ¥ MO
ser Peak Fackar 0.0000



4. Processing Samples

* Once the entire method is built, it’s time to process
the samples.

« Highlight the samples to quantitate. If the entire
sample list is to be processed, click on the upper
left box to activate the entire sample list

« Click on QuanLynx, Process Samples.
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wd MassLynx - Quantify - Quantify.spl - O]
File wiew Bun Help ""':
Z-lOa -S> I @t Byowe Gt |
Jueue Is Empty
2 QuanLynx o Spectrum Chromatogram Map Edit+ Samples
Ry 4» File Mame File Text Sample Type | Conc A
C -
] plazma blank Blank.
[l
— = 0.2pgdml =td Standard
E Edit Methaod 0.5pgdml std Standard
= 0.75pasml std Standard
E ucﬁw Tpasml ztd Standard
or Zpasml ztd Standard
% Process Samples Bpa/ml std Standard
C
/ = 10padml std Standard
g 15pag/ml =td Standard
=
0. 3pgdml LT [QC
= Yiew Results ngsml 0 ac
=

Highlight the samples you wish to quantitate and
then select ‘Process Samples’



4. Processing Samples with QuanLynx
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This window appears to confirm the specifics prior to
processing samples. Double-check that the:

1) Designated samples are correct
2) That it is using the correct method.

For complete

Create QuanlLynx Dataset

quantitation set _ o
i ) %, _ rojeck
th|S W|ndOW tOZ - [] Update Method Times C:M\M azzlynsB ack 3p_B\Ouantife PR
1) Integrate the [v] Itegrate 5amples LJuantify
chromatograms rom ngnlle 1 ToSample |33
2) Create a -< bt [#] Calibrate Standards Method: Example_Method Browse
Ca|lbratI0n curve é [+] Quantify S amples Curve: My _Great_Curve Browse
3) Calc the | | LIMS Export
concentrations B Donombion: o
|n eaCh Sample E__II [ ] Export Results to LIS K | | Cancel




5. Reviewing Results
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After samples are done processing, a “Quantify” box will appear on the
lower tool bar. Double click to bring up the results.

OR

Using the main toolbar, click on the View Results button.




5. Sample of QuanLynx Quantification
Results
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From the View (= QuanLynx - quantify_example =S
d d ?Eiew Display Processing  ‘Window Help
rop down menu Y X EOL0ED & 2m 8 ¢
you set this 7
WlndOW to ShOW ﬁ # [Mame Type Sd. Conc RT Areg IS Area Responze| Detection Flags paiml Sl ~
& | B|assavos ard 1 279 4663.740 T25 617 6427 bb 105 an
. 9 | o{assavog Standard 50 279 £134.508 701 542 8744 bb 143 48
(Or nOt ShOW) 10 |10 i Qe S 03w 2749 145329 707017 0,206 bh 03 126
Au( ASSAY1 . 2000 2749 1073.397 953 345 1126 bh 18 8.0
: 2 [17|ass8yv12 12,000 279 4757 505 711 996 £ 552 bb 109 51
Informatlon Bar / 13 [13)ass8v13 A Bnk 279 8238 864 545 0010 bb 0o
14 [14[assavige”  |Anante & 28 1573.340 730483 2161 kb 35 v
(name of -
Compound) B Cak.ation: 00 005 14:57:1¢ Ui I Chromatogram ;E[‘}__q
gAMipound name: Parent ASSAY14 SrmoothiMn, 1:2) MRM of 3 channels AP+
golrlrbelatt.inn cnefﬁc:}eg::;ﬁi.ggs?ﬁng, rf‘1 323.8999?540 at&mple 071014 e =58
alipration cune:; L. x40, 0 41 0e+003
Summary Table Response type: Internal Std(RW),Area*(IS Conc. F 15 Area ) 100+ \ F‘;r;nt 3 “
Curve type; Linear, Origin: Eyude, Wigighting: 1/, Axis trang: Mane N\ 157834
8311
Chromatograms 7 S
/
. . 8001
Calibration A
w1 - ASSAY14 Smooth{hn R of 3 ChannEIS,AF‘+§
Curves i _\ Rat sample 02 D14 2941 = 64
2 4.524e+003:
) . T 400 100 ";‘85;'3'— Bt
‘Double Click’ on S ?fgéts
1 2.004 %
a Sample in the 3
list to see its 0.00- - E i
0.0 20 40 f.0 80 100 120 140 0a0 100 140 200 24a0 300  3a&0
chromatograms | X ot o




5. Some Features of the Menu of the QuanLynx
Quantification Results Viewer
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Ste p T h frou g h Ste p T h rou g h Experimental Fecord : ASSAY14

Header -
1 - Acquired File H : 311C14
the Different the Different e ot ]
I Acquired.Time: 07:54:50
Samples Compounds Job cole:
T=er Name: =er
Laboratory Hame: Lahb
Instrunent In=t
. Condit: :
[€] QuanLynx - untitled * _ (O] x] Subnitter:

SamnplelD: 1014

File Edit “iew Display Pradszsing Winddy Help Bottle Numbgl:

— Descriptigyfl:
SH A BE B> @

Instrung/at Calibration _lj
| b

Fat =sample 02

Turn On or Off
the Slide Show

Experimental Record Can Be
Displayed Using Menu Item



5. Manually Adjusting Integrations
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[ QuanLynx - quantify_example - [Chromatogram] |Z||E|E| C I i C k O n th e B a.se I i n e

File Edit Wiew Display Processing Window Help - ax . , .

Gl L CRE - @ X ENW0E0 ®/E0 & ¢ & ‘Grab’ the End Point
| Int Std | . .

ASEAYDT SmoothiMn,1x2) WRM of 3 channels AP+ u S I n g th e PO I nte r an d

Spofml std IDT 2941 = 64

e Left Mouse Button &
Move the End Point to
the desired spot.

A faint line will show
the position of the
original baseline.
Reports will now show
_~ that this baseline was
manually adjusted.

0 |||||||_|-_»__|_"_—|_“"|_—_"|_—__K\|||\| danansalill
200 2.20 240 260 280 300 20 240 3.60 A‘U'

Ready \ & It =t NUM

=
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5. Manually Adjusting Integrations

= | A

[€] QuanLynx - quantify_example - [Chromatogram]
File Edit “iew Display Processing “Window Help

CIET «f 0% - «» < - X &

B
- | & X

3

apafml std 107
100+

ASSAYDT Srmoothihn, 1:2)

Int Std _
2.74
F47 62
4615

MEM of 3 channels AP+
2941 = 64
4 806e+003

Defaulk Display Range

&dd Peak,

Delete all Peaks

Save Peak Modifications. .,
Unda Peak. Modifications

Display Opkions. ..

‘Right Click’ in the
window and the ‘pop
up menu’ shown to
left will appear.

Select ‘Save Peak

Mod’ from this menu
to ‘accept’ and ‘save’
the changed baseline.

Go to another
chromatogram to
keep the original
baseline.



5. Editing Calibration Curves

Response-

To remove a point
from the calibration,
‘Right Click’ on the
point. The dialog
box shown below
should appear.

You can ‘Left Click’ and ‘rubber band’ zoom
In on a region of the curve to get a closer
look at small regions of the curve. Use the

X button at the top to ‘Unexpand’.

Note you can also ‘Left Click’ and ‘rubber
band’ zoom in on a regions of the
chromatograms.

Show Chromatograms

Exclude

‘Left Click’ on
‘Exclude’ and the
point will be
removed from the
curve. Reverse the
process to put the
point back into the
curve.




Excluding Points from the
Calibration
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If you have the
residuals displayed
In your calibration
window, you can
also remove a point
from the calibration
by ‘Right Clicking’
on the ‘bad’ point.

‘Right Click’ on the
point you wish to
exclude here.

[€] QuanLynx - quantify_example * - [Calibration: 08 Jul 2005 15:3... |Z||E|[z|
File Edit Wew Display Processing ‘Window Help - T X

SH ) TR «fis | X EEWEE

Metabolite

Compound name: Metabolite

Caorrelation coefficient: r= 09937849, r2 = 0.997 580

Calibration curve: 0.310486 *x + 0.003524531

Fespanse type: Internal 5td { Kef 1), Area * (18 Conc. J 15 Area )
Cune type: Linear, Origin: Exclude, Weighting: 10, Axis trans: Mone

=
=
L]

W
=
=
]
i
Nl

Respanse

LIl LIl III LI III LI III LI II pg.rml
12.0 14.0
&% Metabolite



5. Right Click on the Display and Select
= ‘Display Options’ to Customize the Display:
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For Example the Chromatogram Display Can Be Changed:

‘ ’
Use ‘Summary’ Page - =
to ContrOI Sllde ShOW Summary  Chromatagram | Ealil:uratin:unl Colors and antsl
— Shyle —Annotation

w|Peak End Markers [w| Compound

C h ro m atog ram []5how Zero Lewvel [w|Peak Top Time
" 1 [w|Show Original Peak Bazelines [w|Peak Rezponze Area

D IS p I ay AdJ u Stm e nts [w|Show Internal Standard [w|Peak Rezponze Height

[]Shaw &l Chromatogranns []Peak Detection Flags

MGk Al Pazl o

Tog g I e S h OWI n g —Momalize Data Tao: /7 Decimal Places: I Z :I'

Internal Standard € Baselne atZerg
" Baszeline PErcent Full Scale]: IEI— Fange: Integration j

Chromatogram s o M —
. Link Wertical Axes P
Y AXIS

— Dizplay

ak Cancel

Peak Annotation X Axis



5. ‘Right Click’ On the
Summary Table and ...
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1) Click on ‘Change Column Order’ 2) Click on ‘Edit

and which columns are displayed in Column Properties’
the table can be changed. and the properties of
| which ever column
you ‘right clicked’ on

Column Order

dvailable Columnz.. = Column Order... | b h d
Abzolute Response Add Sample Entry Can e C an e
Acguired [ ate Sarnple Mame Cancel g
Acguired Time Remaoyve Sample Test :
Acusted AT Sampls Typs il W Column Properties |
Elark Sub. Conc Std. Cone
CalRRF %Rel 5D Found Peak RT Praperty | Value [ E
Cal RRF Mean | Add Al Feak Area - -
Cal RRF 5D D etection Flags Hame Peak firea Cancel
- Vizible ez ance
Calibration [ ate Calculated Conc :
e Remave Al - Heading Area
Calibration File Conc. Deviation . : :
Lo Heading Alignment | Right
Calibration Time o
. Width [inchles]] 0.63
Chrom MNoize A Rich
Chrom. Trace 'gr?r“e’“ Ight
Found Peak FRT Decimal Places 3
Found Peak Scan Default Y alus
Inj. Wl
lon Ratio
15 &bz Reszp
15 Area

15 Compound # -
J 7 |




6. Change How the Report
Will Be Printed Out
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From the ‘File’ Menu, Select the ‘Report Format’ Item:

Report Format Options |
General  Compound Summary Repart | Sample Summary Bepart | Tatals Feport | Calibration Fepart | Samples Feport |
W Enable
Crientation — Ophionz
. % Partrait [w]Calibration |nformation
® Lerikeess |:|I:|:|n'||:n:|unlu:| Fer Page
[C&llow Split Compounds
Colurnt Farmat
# | Mame Sample Text Type Stdd. Conc RT Area| Flags Conc.
<] | 2
Ok Cancel

For Example the Compound & Sample Summaries Can be
Formatted Differently From How They Appear on the Screen



6. How the Chromatograms Are Printed Out
Can Also Be Adjusted
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Heport Format Options B |

General | Compound Summary B epart I Sample Summany Fepart I Taotalz Report | Calibration Feport  Samples Report |

¥ Enable
Orientation———————— [~ Optionz — [araph Size
& Portrait (|5 ample per Page I™ Eit Graph To Page Width
Al Split Samples
" Landscape [ P a wWidth; IE.EI inchles)
Chromatogram Properties... [~ Fit Graph To Page%\.
. \
Heading Order... Height: |3.5 inchles)
v Repaort
% | Mame Trace RT Area| Flags Conc.|  Dewv
4 Cancel

Customized Display and Report Formats Can
Be Saved For Later Use



6. More on QuanLynx Quantification
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* Printing Reports (File, Print Report). Besides a full report,
results from a set range of samples can be printed.

« Screen and Report Format. A customized format can be saved in a
*.fmt file for later use.

« The Quantify Method used with a report can be changed using (Edit,
Quantify Method)

« Editing of Calibration Curve (Edit, Calibration Curve) allows
excluding of specific data points. (‘Right Click’ on a point in a
Calibration Curve and select ‘Exclude Point’).

* Reprocessing samples after editing Quantify Method (Process,
Calculate)




6. When Finished QuanLynx Quantification
Results Can Be Saved in a File
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* Everything is in One File

« This file can be viewed and reports printed at a later date without
reprocessing data

» This File Will Contain:
® Compound and Sample Summaries
= Calibration Curves
= Chromatograms
m Experimental Record for Each Analysis Run
= Quantitation Method
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Linear Least Squares Line Fitting and
1/X Weighting Factors

4G27



Least Squares Fit of a Line to a Set of

Data
-
6 -
5 .
<
4
g 3-
(a
2 - In a Least Squares Fit of Line,
a line is found that minimizes the
11 square of the differences between
the data points and the line.
0 I I I I I
0 1 2 3 4 5 6
Conc (pg/mL)




Example of Data and a Possible Fitted

Line
Conc| Meas.| Fitted Diff Diff 2 |
2 200 200 0 0
3 300 300 0 0
4 400 400 0 0 Sumzof
Diff © = 1600
5 540 500 40 1600
Conc= Std Concentration
Meas=Measured Peak Area 600
Fitted=Peak Area from Fitted s
Line at given Conc < 400 -
Diff= Meas — Fitted -
Diff2= Diff Squared 2 200 |
0
0 2 4 6
Concentration




Example of Data and a Least Squares Fitted

Line
. Conc Meas. Fitted Diff Diff 2
2 200 192 8 64
3 300 304 -4 16
4 400 416 16 256 Sum Of
Diff 2 = 480
5 540 528 12 144
Conc= Std Concentration
Meas=Measured Peak Area 600 -
Fitted=Peak Area from Fitted .
Line at given Conc L |
Diff= Meas — Fitted j 400
Diff2= Diff Squared S
Q. 200 -
0
0 2 4 6
Concentration
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Using
‘Possible’
Fitted Line

Using
Linear
Least
Squares
Fitted Line

Comparison of Suggested ‘Possible’ Fitted
Line and Least Squares Fitted Line

Conc| Meas.| Fitted Diff Diff 2 |
2 200 200 0 0
3 300 300 0 0
4 400 400 0 0
5 540 500 40 1600

Conc| Meas.| Fitted Diff Diff 2|
2 200 192 8 64
3 300 304 -4 16
4 400 416 _16 256
5 540 528 12 144

Sum of
Diff 2 = 1600

Sum of
Diff 2 = 480



Example of Data from Analysis of Standards
and Quantitation Calibration Curve

©2005 Waters Corporation

Conc Peak Area 1200
1 9
800 -
3 30 o
<
10 100 ©
o
30 300 400 +
100 1050

0 20 40 60 80 100 120
Conc (pg/mL)




Closer Look at ‘Ideal’ Fitted Line
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15 1200 /
= 10 o 800
0 = o
< <
4 4
o @
<) [}
o5 % 400
0 0
0 0.5 1 1.5 80 90 100 110 120
Conc (pg/mL) Conc (pg/mL)

Diff=1 Diff =1 Diff =50  Diff 2 = 2500



1200 7——————————————w&wwwwww -
n

800
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Closer Look at
Linear Least
Squares Line
Fitted with No

Weighting / x’

400 A

80 100 120

60

40

Conc (pg/mL)

|/
- - /.//
b -/
L 10 5 800
o O o
< <
¥4 Y4
® ®
(D) (D)
O 5 / O 400
0 0
0 0.5 1 1.5 80 90 100 110 120

Conc (pg/mL) Conc (pg/mL)
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Example of 1/X Weighting Factors

Peak Area

wgt=1/5

3
Conc (pg/mL)




Example of Line Fitted with No Weighting
and Line Fitted with 1/X Weighting
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1200 : :
Unweighted Fit ——

Weighted Fit == = —

Peak Area

O | | | | |
0 20 40 60 80 100 120

Conc (pg/mL)




Closer Look at Linear Least Squares Line
Fitted with 1/X Weighting
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15 1200 —
/' /./
g 10 . 8007
3 3
< <
X~ ~
: g
o o
5 / 400
0 ,/ 0
80 90 100 110 120

0 0.5 1 15

Conc (pg/mL) Conc (pg/mL)




QC Samples Analyzed Using Line Fitted with No
Weighting and Using Line Fitted with 1/X Weighting
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Line Fitted Line Fitted

w/ No Weighting w/ 1/X Weighting
Nom Peak Calc Rel Calc Rel
Conc Area Conc Error Conc Error
1 10 1.45 45.0% 1.12 12.4%
3 30 3.35 11.7% 3.05 1.6%
10 100 10.00 0.0% 9.78 -2.2%
30 300 29.01 -3.3% 29.01 -3.3%
100 1000 95.53 -4.5% 96.33 -3.7%




