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What:
Online software tool developed in University of Tartu, Chair of Analytical Chemistry.

Purpose:
Proof of concept that chromatographic method validation can be largely automated.

Uses:

1) MOOC ,Validation of liquid chromatography mass spectrometry (LC-MS) methods”
Next iteration: December 16, 2025 — February 27, 2026. Free and open for registration.

2) Free to use for anyone who wants anywhere in the world.


https://sisu.ut.ee/lcms_method_validation/validation-general/
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Asko Laaniste

* 2016. PhD in Analytical Chemistry
* Worked on initial version of ValChrom

* 2016. — 2019. Worked in collaboration with University of Tartu and
different private companies to solve chromatographic method
development and validation challanges

* Further developed version of ValChrom

2019. — 2023. BSc in IT-systems development in Tallinn University
of Technology

* Thesis was on adding design of experiments (DoE) support
to ValChrom

since 2021. Been working as fulltime software developer in
University of Tartu and Nortal

* Developing ValChrom in University of Tartu

About me



Hands-on demo

Publicly available at https://valchrom.ut.ee/

Today we will:

1) Navigate to ValChrom
2) Use sample data
3) Breeze through the full flow

| " Processes inside ValChrom |
P Legend:
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Estonian Center of
ValChrom and MOOC team CAC &,
over the years




Thank you for your attention!

ValChrom: https://valchrom.ut.ee

MOOC: https://sisu.ut.ee/lcms_method _validation




'#""'c“'m Menu w m Login

Home / Sign Up

Sign Up

Create a new account

My Details

Passwords should be 8 or more characters and should contain at least 1 uppercase letter, 1 lowercase letter, @ number and a symbol (1£3%@7) e.g. Abcd1234&

First name Password
Asko sasssessens

Last name Confirm password
Laaniste .

Email

asko.laaniste@ut.ee
Submit

© Tartu Ulikool/University of Tartu 2025
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Dashboard

Dashboard e

Processes inside ValChrom

Legend:

Processes outside ValChrom,
Validation Validation plan VOIChrom | in laboratory |
uideline
sy User chooses the  —
issued by ICH >
guideline and — e

EuraChem, EMA etc its predeﬁned methods ) ‘
Dataset Report

" - g > Validation
Automatically experiments

generated -
S EXPORT IMPORT g |
Method description ‘ EXPORT

N

Automatic ] Automatic
calculations compitation

Method v

development User defines analyte and Plan for performing Expenment data

v
% imports description experiments
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ValChrom

Dashboard Methods

Methods

Active Methods

Archived Methods

No Data To Show...
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Dashboard Methods MNew Method

New Method

Method name*

Workshop methad

Concentration unit

prpb

Area unit

unitless

Retention time unit

miin

Description

Demo method for workshop.

Add Analyte
All Analytes
Short Name COfficial Name
ibuprofen ibuprofen BU
ketoprofen ketoprofen KET

Method File (zip):

X Chooseafile_

Method Description file (pdf):

Abbreviation

Target Concentration

Action

Sections v

Menu ~

Asko Laaniste v
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Dashboard Methods

Methods @

Active Methods

Name Status Updated On Action

Workshop Method IN PROGRESS 09 December 2025 @ O F =

Complete

Archived Methods

© Tartu Ulikool/University of Tartu 2025
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Dashboard Validation Plans Dashboard

Validation Plans Analytical Methods

Validation Plans
Active Validation Plans Experimental Plans
Experimental Datasets

Reports

No Data To Show...

Archived Validation Plans
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# VvalChrom

Dashboard Validation Plans New Validation Plan

Create a new validation plan

Validation plan Name

Demo validation plan

Comment

Sections w Menu w Asko Laaniste w

Demo validation plan for workshop.

Select a guideline for your validation plan

O All assessment methods (® EMA BA O Eurachem

O IcH

Continue Cancel




Select a guideline for your validation plan

{:} All assessment methods

Validation Parameters

Assessment method

3 series with 6 levels in parallel with
blank and zero, matrix matched

(®) EMA BA () Eurachem () IcH

A o

Selectivity ¥

LoD and LoQ

Criteria:

C] Minimum squared correlation coefficient (R2) 0.99

Maximum back-calculated concentration error  0.15

Maximum back-calculated concentration error for LoQ 0.2

Back-calculated concentration - minimum number of levels 6
Back-calculated concentration - minimum per cent of levels passing 0.75
Back-calculated concentration - minimum per cent of parallels passing per level

Lack-of-fit test 0

Precision +




Validation Parameters

Precision +

Assessment method

Repeatability | 4 concentration levels
with 5 parallels using LoQ, low,
medium and high QC

Assessment method

Intermediate precision | 3 series with

. 4 concentration levels on least 2
different days using LoQ, low,
medium and high QC

Selectivity =

LoD and LoQ =

Linear Range ¥

Criteria:

Maximum RSD (.15
Maximum RSD for LoQ 0.2
Minimum number of parallels 5

Minimum number of concentration levels

Criteria:

Minimum number of series 3
Minimum number of concentration levels
Maximum RSD  0.15

Maximum RSD for LoQ 0.2

4

Accuracy +




Assessment method

Within-run: 4 concentration levels
with 5 parallels using LOQ, low,
medium and high QC.

Assessment method

Between-run: 3 series with 4
. concentration levels on least 2

different days using LoQ, low,

medium and high QC

Linear Range ¥

Criteria:

Within-run: Minimum number of parallels

Within-run: Minimum number of concentration levels

Minimum trueness 0.85
Maximum trueness  1.15
Minimum trueness for LoQ

Maximum trueness for LoQ

Criteria:

Between-run: Minimum number of concentration levels

Between-run: Minimum number of series

Maximum trueness for LoQ
Maximum trueness 1.15

Minimum trueness  0.85

Minimum trueness for LoQ

Precision +

Accuracy ¥

0.8

1.2

1.2

0.3

5

3

4

4
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Dashboard Validation Plans

Validation Plans ©

Active Validation Plans

Name Status Guideline Updated On ¥ Action

Demo Validation Plan IN PROGRESS EMA BA 09 December 2025 @< O § =5

Complete

Archived Validation Plans
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# valChrom

Dashboard Experimental Plans

Experimental Plans

Active Experimental Plans

Archived Experimental Plans

No Data To Show...
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CREATE EXPERIMENTAL PLAN

Plan name:

Demo experimental plan

Analytical Method Validation Plan

Workshop method v ‘ Demo validation plan WV




'v valChrom  gxperiments Planner

Demo experimental plan

Analytical Method >
Validation Plan | Demo validation plan >
Experiment Plan v

Title: Demo experimental plan

Current experiment plan is used to design and carry out analytical experiment for validation according to the choices user has made in validation plan. Experimental plan is devised for minimal number of chromatographic runs. The
plan focuses on performing as many experiments as possible in one series. It is always possible to upload more than the minimum number of series (or levels or parallels, etc.).

+ Row T Rows + Column W Column 4, csv A4, JsoN 1, uson 1, csv
¥  Row# Series V¥ ¥ Day ¥ Level Sample Type ¥V Parallel V¥ Comment v
1 1 1 1 Calibration 1/2
2 1 1 1 Calibration 2/2
3 1 1 2 Calibration 1/2
4 1 1 2 Calibration 212
5 1 1 3 Calibration 12
6 1 1 3 Calibration 2/2

© Tartu Ulikool/University of Tartu 2025

License (CC BY NC SA 3.0)

Total Days: 2 | Series: 3 | Experiments: 70

Menu v

Al Assistant

Ask questions or request changes to your

>

experiment pla

Start a conversation with the Al assistant

Ask questions or request changes to your experiment

plan

® Analysis Only O Allow Mutations

Ask about the plan or
request changes...

Press Enter to send, Shift+Enter for new line




# valChrom  Fyperiments Planner

Send message to Al service?

r message and a snapshot of this experiment plan will be sent to a
third-party Al service. Please do not include any sensitive or confidential
information if you are not comfortable with this.

Cancel | understand, continue

© Tartu Ulikool/University of Tartu 2025

BY NC SA 3.0)



# valChrom £y neriments Planner

Demo experimental plan

Analytical Method

Validation Plan | Demo validation plan

Experiment Plan

Title: Demo experimental plan

v

Total Days: 2 | Series: 3 | Experiments: 70

Current experiment plan is used to design and carry out analytical experiment for validation according to the choices user has
made in validation plan. Experimental plan is devised for minimal number of chromatographic runs. The plan focuses on
performing as many experiments as possible in one series. It is always possible to upload more than the minimum number of

series (or levels or parallels, etc.).

+ Row T Rows + Column W Column A4, csv A, Json 1, uson 1, csv
-

¥  Row# Series ¥V ¥ Day ¥ Level Sample Type g Parallel g Comment

1 1 1 1 Calibration 142

2 1 1 1 Calibration 272

3 1 1 2 Calibration 142

4 1 1 2 Calibration 212

5 1 1 3 Calibration 142

Menu v

Al Assistant >

Ask questions or request changes to your experiment plan

Explain what this plan determines and how to implement it in lab to validate LC-MS method.

105 } PM

This experimental plan is designed for the validation of an LC-MS method, specifically focusing on assessing linearity,
precision, and accuracy. It outlines the necessary runs to be performed across multiple series and days to meet the
criteria defined in the associated validation guidelines (EMA BA in this case).

Key Validation Aspects Determined by this Plan:

1. Linear Range (or "3 series with 6 levels in parallel with blank and zero, matrix matched™): This part of the
plan aims to establish the concentration range over which the method provides results that are directly
proportional to the analyte concentration. It involves running calibration standards at 6 different concentration
levels, in parallel, along with blank and zero samples. The data will be used to calculate the correlation coefficient
(R2), assess back-calculated concentration errors, and ensure a sufficient number of levels and parallels meet
predefined criteria.

2. Precision (Repeatability and Intermediate Precision):

© Repeatability: Assesses the variability of results when the same sample is analyzed multiple times under
the same conditions (within a single run). The plan includes 4 concentration levels, each analyzed in 5
parallels.

o Intermediate Precision: Evaluates variability under different within-laboratory conditions (e.g., different
days, analysts, equipment). This plan schedules 3 series, each with 4 concentration levels, to be run on at
least 2 different days.

® Analysis Only O Allow Mutations

Ask about the plan or request changes... =

Press Enter to send, Shift+Enter for new line

© Tartu Ulikool/University of Tartu 2025

License (CC BY NC SA 3.0)




‘# valthrom  Expariments Planner

Pending Changes

Total Changes: 72

Added

Updated

Proposal 625fbdde
Added '|buprofen {IBU}, ppb’ and "Keteprofen {KET), ppb’ columns with specified concentraticns.

+ Row

Actions
] x]
an
] x]
/] x]
(] x]
] x]
/] x]

v

=~ Updates: 70

Removed

T Rows + Column
Vo Row# Series
1 1
2 1
3 1
4 1
5 1
6 1
T 1
8 1
9 1
10 1
1 1
12 1
13 1

'_|_||] Column

v

v

Day

v

Level

Sample Type ¥

Calibration

Calibration

Calibration

Calibration

Calibration

Calibration

Calibration

Calibration

Calibration

Calibration

Calibration

Calibration

Elank

Parallel

11

v

Comment

v

v Ibuprofen (IBU), ppb

24

24

207

297

57

57

843

843

1116

1116

¥  Ketoprofen (KET), ppb

0.0

0.0

0.155

0.155

0305

0.305

0.455

0455

05

05

05

05

© Tartu Ulikool/University of Tartu 2025
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72 changes « Cols: 2 « Rows: 70 « Dec 9, 10:31 PM

Menu v

1proposal Al Assistant

Ask questions or request changes to your experiment plan

Add a new column called 'lbuprofen (IBU), ppb' and fill its
cells (not the level column but this new column only!) with
concentrations like this: Ibuprofen (IBU) 4 sample
concentration levels (pph): 2.6, 7.8, 39, 78. Ibuprofen (IBU)
calibration range (ppb) with the calibration points evenly
distributed between this range within a series: 2.4 - 120 ppb
AND Add another new column called ‘Ketoprofen (KET), ppb®
. Gsv and fill its cells (not the level column but this new column
only!) with concentrations like this: Ketoprofen (KET) sample
concentration levels (pph) 0.011, 0.0097, 0.049, .097.
Ketoprofen (KET) calibration range (pphb) with the calibration

T

points evenly distributed between this range within a series:
0.01 - 0.5 ppb.

Added 'lbuprofen (IBU), ppb’ and "Ketoprofen (KET), ppb'
columns with specified concentrations.

10:31:46 FM

Proposed Changes

Added ‘|buprofen (1BU), ppb’ and Ketoprofen (KET), ppb’ columns
with specified concentrations.

+ 2 column change(s)
= T worklist change(s)

Accept Changes Reject

(3 Analysis Only @ Allow Mutations

Ask about the plan or request changes.. m

er to send, Shift+Enter for new line
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Dashboard / Experimental Plans

Experimental Plans @

Active Experimental Plans

Name Status Method Template Updated On Action

Demo Experimental Plan IN PROGRESS Workshop Method Demo Validation Plan 09 December 2025 @ 7 © i &

Archived Experimental Plans

© Tartu Ulikool/University of Tartu 2025
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Dashboard Experimental Datasets
Experimental Datasets

Active Experimental Datasets

Archived ExperimentalDatasets

No Data To Show...
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Dashboard Experimental Datasets New Experimental Dataset

New Experimental Dataset

Dataset name

Demo dataset

Select an Experimental Plan

Demo experimental plan v

View Analytical Method  View Validation plan

Cancel

© Tartu Ulikool/University of Tartu 2025

License: CC BY NC SA 3.0




—# valChrom

Dashboard Experimental Datasets / View Experimental Dataset

Experimental Dataset Details

Name:
Status:
Experimental Plan:

Created on:

Bulk Upload

Validation Parameters

Method of Assessment

3 series with 6 levels in parallel with blank
and zero, matrix matched

Method of Assessment

Demo dataset
IN PROGRESS
Demo experimental plan

09 December 2025

Upload data

Linear Range ~

Precision ¥

Sections v

Menu w

Asko Laaniste v




Dashboard Experimental Datasets

Dataset upload

Linear Range

3 series with 6 levels in parallel with blank and zero, matrix matched

Paste data:

View Experimental Dataset

Upload file (example template & ):

View Input

l I Click on the box, then Ctrl+V or "Paste"

X click to upload / 2. Drag and drop here

Check data to proceed

C] Force linear regresssion to zero when intercept is small (< 2 x intercept 5D)

Dataset preview owniczd as csv &)

line nr.

1

name

200x

200x

280x

280x

320x

320x

400x

400x

tr

21.869

21.878

21.846

21.854

21.869

21.544

21.544

21.878

area

13079

132217

9297

9176

8235

7954

6243

6459

expected concentration

1209649
120.9649
86.3677
86.3677
75.4089
75.4089
60,4825

60.4825

level

series

2023-25-05

2023-25-03

2023-25-05

2023-25-05

2023-25-05

2023-25-05

2023-25-05

2023-25-05

marker

Calibration

Calibration

Calibration

Calibration

Calibration

Calibration

Calibration

Calibration

1BU

IBU

IBU

IBU

IBU

1BU

1BU

1BU

analyte

Back

parallel

Sections v

Menu ~

Asko Laaniste v
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Dashboard Experimental Datasets / View Experimental Dataset / Overview

Overview

Dataset name: Demo dataset

Dataset status: IN PROGRESS

Select an analyte to view its results

IBUPROFEN IBU v

Accuracy ¥

Linear Range ¥

Precision =

© Tartu Ulikool/University of Tartu 2025

License: CC BY NC SA 3.0




IBUPROFEN IBU

Accuracy ¥

Select an analyte to view its results

Within-run: 4 concentration levels with 5 parallels using LOQ, low, medium and high QC

Criteria

Maximum trueness for LoQ

Minimum trueness for LoQ

Maximum trueness

Minimum trueness

Within-run: Minimum number of concentration levels

Within-run: Minimum number of parallels

Level Trueness
1 113%
2 86.8%
3 79.6%
4 76.2%

Series 2023-25-05

Criteria

Maximum trueness for LoQ
Minimum trueness for LoQ
Maximum trueness
Minimum trueness

Within-run: Minimum number of concentration levels

Within-run: Minimum number of parallels

Decision

©OO0®OO®

Decision

Limit Found
120.0% 122.0%
20.0% 101.0%
115.0% 90.6%
85.0% 59.4%
4 4
5 5
SD (Data for trueness) Pooled RSD (Data for trueness)
7.68% 6.82%
3.49% 4.02%
7.29% 9.16%
5.68% 7.46%
Limit Found
120.0% 122.0%
80.0% 101.0%
115.0% 90.6%
85.0% 69.4%
4 4
5 &

OO®OO®




Select an analyte to view its results

IBUPROFEN IBU i

Input data

Calibration data

Mame Level Expected conc. (ppb) tR (min) Area (unitless) Residual (unitless) Back calculated concentration (ppb) = Back calculated concentration error

200 1 121 234 2664 =331 119 -2.00%
200x 1 121 23.4 2772 529 123 1.92%
280x 2 26.4 234 1900 -1 as -1.57%
280x 2 26.4 234 1955 24 ar4 1.22%
320x 3 75.4 234 1654 -27.3 742 -1.59%
320x 2} 754 234 1724 427 7713 2.48%
400 4 60.3 23.5 1290 -51.3 58.2 -3.72%
400x 4 60.5 23.4 1386 44.7 624 3.24%
800x 5 30.2 234 630 -22.4 203 -3.26%
800x 5 30.2 234 677 246 31.3 3.56%
3320x 6 484 234 64 -9.8 441 -8.89%
3320x 6 484 234 65 -2.8 445 -7.08%
5000x 7 6.43 23.5 111 0.396 647 0.269%
5000x 7 6.45 23.4 131 20.4 7.35 13.9%
2000x a 3.02 23.5 28 -4.29 283 -6.25%
8000x 8 3.02 234 36 3.71 3.18 5.40%
10000x 9 242 23.5 14 -4.69 2.21 -8.51%
10000x 9 242 234 20 1.31 248 2.38%

Series Overall

Slope (unitless / ppb) Intercept (unitless) F (calc.) F (tabulated) SD (slope, unitless / ppb) SD (intercept, unitless) R2 RSS

22.8 -364 0.0459 3.29 0181 10.9 0999 16321
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Dashboard Reports

Reports

All datasets

Filter reports by dataset

No Data To Show...
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Select a dataset

Report name

Demo report

Dataset

Demo dataset v ‘

Cancel @Il I




valChrom  poport Builder

Generate PDF

Summary table

Mode | Counts (editable) v

Toolbox

} Download 1t Upload
Draft Draft

Images

Drop files onto the document or click
below to insert at the selected line.

¥ Add Image

Filters
Toggle what content is shown.
Analytes

Select All Clear

O ibu profen
O ketoprofen

Parameters

Select All Clear

[J Linear Range
[ Precision

Validation summary by analvte

IBUPROFEN

Linear Range

Criteria .
Analyte pazzed Deecizion
fbuprofen | 41748 FAIL
ketoprofan | 43748 FAIL

Page BreakPage Break

3 series with 6 levels in replicate with blank and zero, matrix matched

Measurements are made in three series using six replicated levels under matrix-matched conditions and including both blank and
zero samples. This design supports assessment of selectivity, matrix effects and linearity with appropriate treatment of zero and blank

respomnses.

Criteria

Name Limit Found | Decision
Lack-of-fit test 39 00459 |
Back-caleulated concentration - mimimun per cent of parallalz passing par level | 30.0% 10008 |
Back-calculated concentration - mnimum per cent of levels passing T5.0% 1000% |
Back-calenlated concentration - minimmm mumber of levels 6 9 v
IMzuimum back-calculated concentration emor for LoQ 20.0% 251% |
Maximum back-calenlated concentration error 15.0% 13.9% v

Calibration data for series '04.05.2023'

© Tartu Ulikool/University of Tartu 2025
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(- ValChrom Report Builder

Generating .docx

Generating document, pl
remaining

Summary table

Mode | Counts (editable)

Toolbox

Filters are active. Adding, reordenng, and draft upload/d

Validation summary by analyte

KETOPROFEN

Linear Range

3 series with 6 levels in replicate with blank 2




report-2025-12-09T20-55-36-415Z [UhilduvusreZiim] - Word

d Labivaatus Vaade = Zotero Spikker Q Kirjutage, mida soovite teha

Ty

KETOPROFEN
Linear Range
3 series with 6 levels in replicate with blank and zero, matrix matched

Measurements are made in three series using six replicated levels under matrix-matched
conditions and including both blank and zero samples. This design supports assessment of
selectivity, matrix effects and linearity with appropriate treatment of zero and blank responses.
Cr

Decision

Lack-of-fit test
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Welcome

ValChrom is free to use and only requirement is for users to sign up (the emails are used in order to send notifications if major changes are implemented).

Test user

email: testuser@testuser.ee
password: testuser

Demo materials: demo.zip

To start with ValChrom: tutorial materials.
To start with Design of Experiments: DoE service,

ValChrom is under ongoing development. Any feedback on how to improve the software or any suggestions for additional functionality is greatly appreciated at
valchrom@ut.ee or +372 737 6030.

Validation is used for testing how well different methods fit for purpose. Several international organizations have set different criteria for validation of chromatographic
methods in their corresponding guidelines. We are developing a software named ValChrom that enables the user to follow a chosen guideline. This guidance has been
achieved by directing the user through several choices that apply for different guidelines. The ValChrom software enables to calculate different validation parameters based
on users' input data.

Made in Estonia, Europe




# valChrom Design of Experiments

rl

Plackett-Burman Designs

Plackett-Burman designs are efficient
screening designs allowing the identification
of significant factors with a minimal number
of experimental runs. Particularly useful for

preliminary experiments with the primary goal
of understanding the effects of numerous
factors, without requiring extensive resources
and time.

Info about this design at NIST/SEMATECH e-
Handbook of Statistical Methods

https://valchrom.ut.ee/doe/designs

Screening

Fractional-Factorial Designs

Fractional Factorial Designs allow investigation
of factors’ effects with fewer experimental
runs, while still providing valuable insights
into influential factors. Particularly useful in

screening experiments to identify key factors
for further detailed study or optimisation.

Info about this design at NIST/SEMATECH e-
Handbook of Statistical Methods

Help me choose

Optimizati

Box-Behnken Designs

Box-Behnken designs provide a balance
between the number of experimental runs and
the quality of the results, making them ideal
for optimization studies.

Info about this design at NIST/SEMATECH e-
Handbook of Statistical Methods

© Tartu Ulikool/University of Tartu 2025
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Sections v

Design of
Experiments

Designs
Import

Results

£ Jonred

Full Factorial Designs

Full Factorial designs consider all possible
combinations of factors and levels. Can be
resource-intensive, but they offer a complete
understanding of the relationships between
variables in an experimental setting.

Info about this design at NIST/SEMATECH e-
Handbook of Statistical Methods

Menu
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Parameters (3)

NA
NA
NA

NA
NA
NA

NA
NA

NA

Center point measurements: 4

—0

© Tartu Ulikool/University of Tartu 2025
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Factors (3)

@ Paste here Calculate results and view

Concentration
Time
Temp Factor: Concentration Factor: Time Factor: Temp Arezftsﬁizgfc? I;ﬁd
Responses (2) 1 1 1 1 12
2 1 1 -1 2
Area_thiacloprid 3 1 1 1 3
Area_acetamiprid 4 1 1 -1 14
5 -1 1 1 29
6 1 1 -1 22
7 -1 -1 1 14
8 -1 -1 -1 20
9 0 0 33
10 0 0 35
11 0 0 0 32
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Response:
Area_acetamiprid

145
221
300
218
234
159
400
512
65

78

88
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Summary Graphs

Summary of the predictive model for "Area_thiacloprid”
F-test conclusion: The model is significant. (F-statistic: 73.17, p-value: 1.355e-2)

ANOVA test conclusion: There are factors with statistically significant effect on the response

variable.
Significant factors: Insignificant factors:
e Concentration e Concentration*Temp
e Concentration*Time e Temp
e Time*Temp e Concentration*Time*Temp
 Concentration® e Time
e Time® e Intercept
o Temp?
Raw data v

© Tartu Ulikool/University of Tartu 2025
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Predictive model for “Area_thiacloprid™”
Significant factors All factors and interactions (adj. r*: 0.98, r*:

1.00)
Area_thiacloprid =
(-6.75)*Concentration Area_thiacloprid = (-6.75)*Concentration
+(-6.28)*Time? +(-6.28)*Time?
+(-6.28)*Concentration? +(-6.28)*Concentration?
+(-6.28)*Temp? +(-6.28)*Temp*®
+(-2.50)*Concentration*Time +(-2.50)*Concentration*Time
+4.25*Time*Temp +(-0.25)*Concentration*Temp

+0.00*Temp

+1.00*Concentration*Time*Temp

+1.75*Time

+4.25*Time*Temp
+33.33*Intercept
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Summary Graphs

Factors

B Time

[ Concentration

L Temp
Responses

¥ Area_thiacloprid

[ Area_acetamiprid

Types

Ordered factor |coeffident|

® Half-Normal plot
® Pareto plot

® Surface plot

¥ Contour plot

Graph options

Graph Size: 461

Cioce

Half-normal probability plot

- . -
Temp*2  Concentralichif™2

-
Tiimie: Terrg

L]
Concentration: Teme

Li: Tirves: Temip

U——lxlf'vn.
EEEtTStoT Tem

0s

Half-normal distribution order

Contour plot for "Area_thiacloprid'

Concentration

Pareto plot for 'Area_thiacloprid'

Irttercept
Tirre:Tesmp

Time

Concentration: Time:Temp
Temp
Concentration:Temp
Concentration: Tme
Temp*2

Coneeritration2

Time~2

Concentration

Contour plot for "Area_thiacloprid'

Surface plot for "Area_thiacloprid’

35
30
w
X 5
(LY
o
’ 20
LA
i
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Time
a
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