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I. Introduction

I-1. Overview

This manual provides step-by-step instructions for the use of UV Lab software with a Lambda 265
Spectrophotometer.

UV Lab software must be installed onto a Microsoft® Windows 7 operating system to function
properly.

The following icons are used throughout this manual to emphasize important information.

General explanation about the main subject

Detailed or expanded explanations about the main subject
Message contains important information about procedure or technique

(w]
>
<7> Message contains helpful supplementary information
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I-2. Specifications of UV Lab

Operating Environment

Support PDA UV-Vis Spectrophotometer

- Lambda 265 UV-Visible Spectrophotometer

Control Accessories

- 8-Position Multi-Cell Holder

- Water Jacketed 8-Position Multi-Cell Holder
- Water Jacketed Single Cell Holder

- Auto Sipper System

- Peltier Controlled Single Cell, with Peltier Controller
- Reflectance Module

- Advanced Transmission Holder

- Variable Pathlength Holder

- Autosampler

- Magnetic Stirrer Assembly (Auto Type)

. Magnetic Stirrer Assembly (Manual Type)

Minimum Computer Requirements

Processor : Intel® Core 1.5 GHz or faster
RAM : At least 1GB

Hard disk : 50GB with 1GB free

Input devices : Mouse and keyboard
Monitor : 1024x768 (minimum)

Media : CD ROM Drive

Port : USB port for the data acquisition

Operating System

- Microsoft® Windows 7

Output Device

- Microsoft® Windows compatible printer
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UV Lab Software
- Instrument Control, Data Acquisition and Standard Experiments

General Mode

Wavelength

. _g - The full spectrum (200 ~ 900 nm) of each sample is extracted at once
Monitoring
Equation - Allows the user to enter support equations for the evaluation of the data
Calculation - Supports Functions: +, -, /, *, ABS, Exp, LN, LOG10, SQRT

Find/Peak Valley - Find up to 30 of the peaks or valleys automatically or manually

Quantification Mode

- Concentration Unit: All units user-specifiable
Quantification - First, second and third order calibration curve fits
Standard/Sample: Supports zero offset of calibration curve

- Calculation of correlation coefficient

Thickness Mode

Thickness

. Measure the thickness of thin film using the Reflectance Module
Measurement

Kinetics Mode

Time Based - 3D Display: Time Display(X Axis), Zoom In/Zoom Out, Rotate Chart
Kinetics - Full Spectrum
- Time Unit: Min, Sec, Msec
- Zero Order, Initial Rate, First Order, Delta Au
- Data from single wavelength (using the multi-cell) or multiple wavelengths
(using the single cell) can be extracted for the rate calculation

Temperature - 3D Display: Time Display(X Axis), Zoom In/Zoom Out, Rotate Chart
Based - Temperature Unit: C
Kinetics

- Temperature Limit: from -5C to 100°C
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UV Lab Bio Analysis (Optional)

Nucleic Acid - General Ratio with two wavelengths for the calculation of user specified
Analysis ratios.

- Determine concentration of protein and nucleic acid using coefficients

- Baseline Correction

Protein Analysis - Predefined methods
- Bradford Protein Analysis at 595 nm
- Bicinchoninate (BCA) at 562 nm
- Biuret Protein Analysis at 540 nm
- Lowry Protein Analysis high sensitivity at 750 nm
- Lowry Protein Analysis low sensitivity at 500 nm
+ Lowry Protein Analysis at 740 nm
+ Trinitrobenzene Sulfonate at 416 nm
- Direct UV at 280 nm
- Direct UV at 205 nm

Cell Density - Predefined methods
- Cell Density calculated with absorbance of 600 nm

Enzyme Activity - User Specifies One Activity Factor
- Data from single wavelength (using the multi-cell) or multiple wavelengths
(using the single cell) can be extracted for the rate calculation
- Baseline Correction

Enzyme - Michaelis-Menten
Mechanism - Lineweaver-Burk
- Hanes-Woolf

- Eadie-Hofstee
- Calculate K, Vimax from each plot

Thermal - Temperature Unit: C

Denaturation - Temperature limit: from -5C to 100C
- Ty calculated with average method & 1st Derivative
- Volume correction with user specified equation
- Normalization with user specified factor
- User defined equation allows calculation from T,, value (ex: %G-C)
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Color Analysis Software (Optional)

Color Analysis Mode

Color Analysis . Color Difference Formula Function
. Measure the various Color Indices

Multi-Component Analysis Software (Optional)

Multi-Component Analysis (MCA) Mode

Multi-Component - Analyze complex compounds containing multiple components (up to 4
Analysis (MCA) components)

- Define the concentration of each component

.This can be added to any of UV Lab Software upon request.

System Performance Validation Software (Optional)

Validation

- Automatic Validation Wizard assists with the validation across the UV and
Visible range

- Includes Photometric, Wavelength, Stray Light, Stability and Dark Current
tests

Validation

UV Lab Software Users Guide 5



I-3. UV Lab Software Interface

@ This chapter describes the unique display features of UV Lab Software.

Window Title i
S /Maln Menu Trace Bar
& UV Lab - [C#UV LabwSwalidation#PickPeak gdt] / = [ B [ |
=)
@ || T Blank A 4T %R T || x 795857 Y: 3.34500 Instrument Ready
T oe I ‘
Wavelength Equation #  Find Multi-Component |/ 3 Color .
Monitoring ¢~y Calculation Peak/Valley Analysis v WTETEEE Analysis ‘ Vl ew Bar
[ - x
Wavéﬁnglh Moiltonng &l @l & 5P ke I Spectrum Radarl Reset | | Y Auto | ‘ Range Set
Tool Bar 15
3 Spectral Display Function Tool
05
200 300 400 500 B00 700 800 900
=) 2 Wavelength (nm)
<
= x
% | | Spectrum List
E Maln W|nd0W MName ‘ Date | Mode | Sca | Inte
é 1 Sample 08-25-20151... Faster 10
Spectrum List & Comment
f il v
Spectrum Comment .. |
0
200 300 400 500 600 700 800 900 =
Wavelength (nm) Experiment Setup
Name | AU(440.000nm) | AU{A65.000nm} | AU{546.000nm) | AU{590.000nm} | AU{E35.000nm} e of
Sample1 005626 0.06753 020019 0.03664 0.10807 [ 7 .
Baseline Correction ¢ [ -
H Mode Faster -
Result Window
g 1 o
Experiment'Information
Experiment Type: Wavelength Monitoring NUM [2015-10-12

I-3-1. Window Title

(w] Display the title of an active window or file. If data is saved as a specific file, its name will become

the window title; otherwise, the title will be assighed automatically as [Untitled-1], [Untitled- 2],
etc.
I-3-2. Main Menu

@] The Main Menu consists of a File Menu, Edit Menu, Measure Menu, View Menu, Math Menu,

Window Menu and Help Menu.

f’; File Edit Measure Yiew Math Window Help
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I-3-3. Toolbar

(w The toolbar provides quick access to basic commands without opening a menu. Users can modify

the configuration of the toolbars as desired.

Icon | Command Hot Key Icon Command Hot Key
O New Ctrl + N (2) Contents F1
= Open Ctrl + O Blank Alt + B
=] Save Ctrl + S = Sample Alt + S
= Print Ctrl + P (] Stop
&b Cut Ctrl + X A Absorbance Alt + A
Copy Ctrl + C #T | Transmittance At+T
i=3 Paste Ctrl + V %R Reflectance Alt + R
> Delete Del I Energy Alt + 1
) Undo Ctrl + Z

» See II. File Menu, III. Edit Menu and IV. Measure Menu for more details.

I-3-4. View Bar

@ There are four types of modes in the UV Lab software that can be selected by the user to analyze

samples and manipulate collected data.

Mode

Wave Scan

Functions

Wavelength Monitoring

Equation Calculation
Find Peak/ Valley

Thickness Measurement
Color Analysis (Optional)
Multi-Component Analysis (MCA) (Optional)

Quantification

Quantification Standard
Quantification Sample

Kinetics

Time Based Kinetics

Temperature Based Kinetics

UV Lab Software Users Guide 7



Mode Functions

Nucleic Acid Analysis

Bio Analysis : _

(Optional) Protein Analysis
Cell Density
Enzyme Activity

Enzyme Mechanism
Thermal Denaturation

I-3-5. Main Window & Spectral Display Function Tool

(w] Display the spectral data. If there are several spectra in the window, only an active red spectrum

can be edited.
@ Display the spectrum window and calibration curve in the quantification experiment, or the 3D

spectrum and 2D spectrum in kinetics and bio experiments.

@ Display a main window as required.

The following table provides a brief description of each Display Function Tool.

Toolbar Command Description
&, Zoom In Zoom in the selected area
&) Zoom Reset Reset the zoom area to the original size
@\ Y Axis Auto Scale ﬁqll:;\sl utrheema:aur;c;):eialljllet: of Y-axis depending on the
Y} Pick Peak Look for peaks. Use in Peak/Valley Mode
affh, Pick Valley Look for valleys. Use in Peak/Valley Mode
o Cursor Display the cross lines for selecting data points
@ To Left Move the cursor to the left
g To Right Move the cursor to the right
View 3D vjew 3D graphic mode May be used in Kinetics & some Bio Modes
Add Label Add label on the spectrum.
B Edit Label Edit label on the spectrum.
R Properties Display Interval, Change a chart (background &

axis) color, legend display, grid, X-axis and Y-axis
scale, and decimal point format, etc.

» See VIII. Display Function Tools for more details.

8 UV Lab Software Users Guide



@ Display the optional function when you click right mouse in the main window.
i) Copy is useful when you paste into another program such as Microsoft Excel or other windows

programs.

ii) Pop up chart is useful when you confirm that selected spectrum.

& Pop Up Cran

i

iJJ Run Blank

® Run sample 4 “

Copy Chast

Spectrum Chant (AL)

Fastest
Faster
Fast
User Defined i !,’
A Absorbance
AT Transmittance
%R Reflectance
I intensity
Copy

Pop Up Chart ? . - - e

I-3-6. Result window

@ Display result values of performed measurements.
@ Copy and paste into the another program such as Microsoft Excel or other windows programs

when you click right mouse in the result window.

Name |AU(440.000nm) | AU{465.000nm) | AU{546.000nm)  AU(590.000nm}) AU{E35.000nm)
Sample1 0.20616 0.29595 0.19140 RS ES 0.21510
Copy

I-3-7. Trace bar

] Display X-axis and Y-axis values of the mouse pointer on the spectrum.

X 531.073Y.-0.83019

I-3-8. Spectrum Radar

@ Display the specified range of spectrum. In the Time Based Kinetics, Enzyme Activity, Enzyme
Mechanism modes, the overlay of all spectra is displayed in the Spectrum Radar window during

the entire measurement.
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2 UV Lab - [CAUV Lab\Simulation\Holmium Solution.gdt]

=S =)
G FEile Edit Measure View Math Window Help - ﬂ
Dl & & x @_ |0 A ST ¥R T || % 627.444Y.0.37732 UV ON | VISON Instrument Ready
* Wave Scan | Quantification | Kinetics | Bio Analysis ‘
E Wavelength (¥ Eguation #  Find Multi-Component Thickness 3 Color
Monitoring Calculation Peak/Valley Analysis VY Analysis
N ]
Wavelength Monitoring | & & = B 5 4, L4 Speclrumld Reset | | Y Auto H Range Set ||
3 3
i 1
i Radar Spectrum Range (] o
g 2 Minimum Wavelength 200 o =00 400 Wavzcl):ngm(nrr‘?)m 1000
g Maximum Wavelength a00 nm x|
-(E“ Minimum ¥ Value -01.2 Spectrum List
s
§ Maximum Y Value 3.3 Name | Date ‘ Mode | Sca |
1 Sample1 04-11-2013 1 Fast 30
OK
“ m v
AN L
0 Spectrum Comment ..
200 300 400 500 600 700 800 900
x|
Wavelength (nm)
Experiment Setup
Name |AU(198.000nm)| AU(235.000nm)| AU(257.000nm) | AU(313.000nm) | AU(350.000nm) | Au(aag | Mehod
Sample1 0.30400 0.06527 0.05786 0.04061 0.05415 00 Accessory Type 7 Single CellHolder -
Baseline Comrection _# No -
Mode Fast -
1
Experiment Type: Wavelength Monitoring NUM |2015-03-16

@ Note

Because of the limitation of memory, the Spectrum Radar window can display only up to

500 spectra.

1. By clicking the Range Set button, the X axis(wavelength) and Y axis (A, %T, %R

and I) range are set.

2. Allow the auto scale of Y-axis (A, %T, %R and I) by clicking the Y Auto button
3. By dlicking the Reset button, reset the Y-axis to the original size.

I-3-9. Spectrum List & Comment

@ Display the Name, Date, Mode and Scan No. of spectrum in the main window.

(m] Procedure

a. Spectrum List.

1. Change a spectrum name by clicking it.
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Spectrum List

Llame | Date | Mode | Sca... | Inte...
Samplel | 05-11-20151... Faster 3 1
sampleZ 05-11-20151... Faster 3 1

<

Spectrum Comment _... |

|

2. Enter a new name.

Spectrum List

Mame | Date | Mode | Sca... | Inte...
test 05-11-20151.. Faster 3 1
Sample2 05-11-20151... Faster 3 1

1

<

Spectrum Comment .. |

I |

b. Spectrum Comment
1. Select the sample to comment in the spectrum list.

Spectrum List
MName Date

05-11-20151... Faster
05-11-20151... Faster 3

Sample2

LI

< |

Spectrum Comment ... |

2. Enter a comment by selecting a spectrum, typing a comment and clicking Enter. You can check

spectrum comment at the print.
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Spectrum List

MName | Date | Mode | Sca... I Inte...
Sample 05-11-20151... Faster 23 1
Sample2 05-11-20151.. Faster 3 1

< | 11 r

Spectrum Comment ... |

||input comments and then Enter

Porkinie e

File Name: C:\UV Lst\Dats\sceton_hegs aray. got
Experimental Date: 05-1

Title: Untitiec- 1
Instrument Serial No MRRAY-00-1501001 Firmware Version: 1504

Software Version: UV Lab 40.0

1-201511:42.09
14

Method
Experiment Type : Wawelength Monitoring

Sety [Baseline Comection

I -
Date Type: Trensmitence ‘ Use No

I -
‘ Monitoring Wavelength (nm). 250, 200,
3220

Sampling: Single Cell Holger

Resuit Data

Comment.
input comments and then
Enter

Teawsm e &7

»

Parkinsir e

Print Contents Print
Perkin Elmer Logo
Company Logo Open Logo

Experiment Information

Method Close

Sample Spectrum

Printer
FX Document Centre 288 PCL & ~|  Printer Setiing
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I-3-10. Experiment Setup

] Display and modify the experimental setup of Method, Accessory Type, Spectra No.

=

Experiment Setup

Method _F

Accessory Type & Single Cell Holder -

Baseline Correction & Mo -

Mode Faster -

1

Parameter Function
Method See V. Experiment Method for more details.
Accessory Type Choose an accessory.

Refer to each accessory manual for more details.

Choose Baseline Correction Yes or No.

Baseline Correction See V-1-1. Wavelength Monitoring for more details

Mode Fast, Faster, Fastest and User defined Values may also be set for
each mode. See IV-4-1. Mode for more details.

Spectra No. See V-1-1. Wavelength Monitoring for more details.

Scan No. See V-1-1. Wavelength Monitoring for more details.

UV Lab Software Users Guide



14 UV Lab Software Users Guide



I1. File Menu

4

(] The File menu includes commands to perform general file functions as shown in the following
table.

Eile

O

o

W

Mew..
Open...
Close

Close All

Save
Save As..

Cpen Method...
Save Method...

Export...
Print...

Exit

II-1. New

Ctri+M
Ctri+0

Ctrl+3

Alt+0
Alt+D

Crl+FP

Alt+X

Command Function

New Open a new window

Open Open saved data

Close Close the current window

Close All Close all windows

Save Save data

Save As Save data using a new file name

Open Method
Save Method

Open a saved method
Save a method

Export Export data to another program
Print Print results
Exit Exit UV Lab Software

W] Use the New command to open a new window.

® Procedure

1.

Select New to open a new window.

Experiment Type

& New
Title Untitled-2
Comment
Sample Name Sample

Wavelength Monitoring -

UV Lab Software Users Guide
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2. Enter a Title and Comment (if desired), Sample Name (if desired) and select the
Experiment Type. If you do not enter a title, the title will be assigned automatically as
[Untitled-1], [Untitled-2].....And if you do not enter a sample name, the sample name will be
assigned automatically as [Sample 1], [Sample 2]....

3. Select OK.

II-2. Open

W] Use the Open command to open data in a file.
(@] Procedure

1. Select a file to open, the title, date, comment, experiment type and spectrum is displayed.
2. Select Open.

3. The selected files can be displayed in a new window by selecting Open in New Window at
the bottom of the box.

r@ Cpen &11
Look in: | | Data j - cF B~
L L.qdt :
File name: |1 adt

Files of type: | All Files (*.gdt; qdt:* kdt:* bdt) j Cancel

Title:

EP Test

Diate:

41002013 5:45:46 PM
Experiment Type:
Find PeakValley
Comment:

T T T T
200 400 800 800 1,000
Wawelength {nm)

[~ Open in New Window
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The following file type options are available:

File Type
All Files (*.*)
UV Lab All Files

UV Lab Wave Scan Files (*.gdt)

UV Lab Quantification Files (*.qdt)
UV Lab Kinetics data Files (*.kdt)

UV Lab Bio Files (*.bdt)

UV Lab Color Target Files (*.sdt)

UV Lab Color Standard Files (*.agdt)
UV Lab MCA Standard Files (*.mgdt)
UV Lab Thickness Files (*.rdt)

Description
All kinds of files
All kinds of UV Lab files (*.gdt, *.qdt, *.kdt,
* bdt, *.rdt, *.sdt, *.mgdt)
Wave Scan / Color Mode Sample/ MCA Mode
Sample data
Quantification Experiment data
Time Based Kinetics & Temperature Based
Kinetics data
Bio Mode Experiment data
Color Mode Target data
Color Mode Standard data
MCA Mode Standard data
Thickness Mode data

II-3. Close

(m] Use the Close command to close a window.

w] Verify the data was saved before closing the window.

II-4. Close All

(m] Use the Close All command to close all windows.

II-5. Save

m] Use the Save command to save the data in the current window.

(] Procedure

1. To save data, select a folder to save data in, enter a file name, and select Save.

UV Lab Software Users Guide
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rg Save @1
Look in: | . Data j I'j‘ "
| |1.gdt

o |
Fles of type: | General Files [* gdt) | Cancel

Please refer to II-2 Open for file types.

II-6. Save As

w] Use the Save As command to save data using a new file name.

(] Procedure
To save data with a new file name, select a folder to save the file in, enter a file name and

select Save.
& Save As 5]
()1 v Computer » LocalDisk (C) » UVLeb » Data ~ [ [ Search Data o
Organize » New folder B - @
P Desktop ~ Mame ° Date modified Type
4 Downloads = . .
| Lt 4/11/2013120PM  GDT File

= Recent Places

9 Libraries
3 Documents =
,—J'- Music
[E=] Pictures
B8 videos

1% Computer
™

- [l

PN .

File pame:
7]

Save as type: [ General Files (*.gdt)

Save ] [ Cancel ]

“ Hide Folders

Refer to II-2. Open for file types.

II-7. Open Method

(m] Use the Open Method command to open a method stored in a file.

(] Procedure
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1. To open a method, select a file to open and click Open.

9 Method Open Iﬁ
Look in: | , Method j & B
|| Default.mtd

| DefaultM5.mtd

4 1

File name: | Open |
Fies of type: | Method Fies("mid) =] coed |

-

II-8. Save method

W] Use the Save Method command to save the current setting for the data collection and processing
methods.

(m] Procedure

1. To save a method, enter a file name and select Save.

K |
9 Methoed Save @
Lookn: | ). UVLab - cF B
| AutoSave / Log
| Calib . Manual
) Data o MultiStick
) Diag J Mucleic Acid Method
/| Help J Protein Method
/ Image J RawSave
4| m 4
File name: || Save
Files of type: | Method (" mtd) ~| Cancel

2. Method file extensions are automatically assigned as *.mtd.

II-9. Export

W] Use the Export command to export the data to another program such as Microsoft Excel or other

windows programs.
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(] Procedure

1. Select Export. Choose the desired format type, as shown, and click OK.

& Export == & Export =)
QO Sample Spectrum ® Sample Spectrum ﬁ
O Clipboard{Copy) Close {3 Clipboard(Copy) Close

) CSV Format File
Q) CSV Format File(Raw data)
O JCAMP (*.dx) Format File (Only last selected)
@ ASCII (*.asc) Format File (Only last selected)
 Bitmap(BMP) Format File
O Window Meta File(WMF) Format File
© 3D Spectrum
Q Clipboard(Copy)
O Bitmap(BMP) Format File
O Window Meta File(WMF) Format File
O Result Data
@ Clipboard(Copy)
O Microsoft Excel Format File

1615V Format File | ¥ Only Selected
O T ) | e
3 JCAMP (*.dx) Format File (Only last selected)
O ASCIl (*.asc) Format File (Only last selected)
& Bitmap(BMP) Format File
3 Window Meta File(WMF) Format File
O Result Data
& Clipboard(Copy)
3 Microsoft Excel Format File

File Type

Export Sample Spectrum
Clipboard(Copy)

CSV Format File

Only Selected

CSV Format File (Raw data)

JCAMP (*.dx) Format File (only last selected)
ASCII (*.asc) Format File (only last selected)

Bitmap(BMP) Format File
Window Meta File(WMF) Format File

Export 3D Spectrum
Clipboard(Copy)

Bitmap Format File

Window Meta File Format File

Export Result Data
Clipboard(Copy)
Microsoft Excel Format File

Description

Copy the spectrum as the picture

Export a spectrum as a *.csv file. The interval
between wavelengths is determined by the
sampling interval.

Check: Export only selected data

Export an original spectrum as *.csv file
Export a spectrum as *.dx file

Export a spectrum as *.asc file

Export a spectrum as *. bmp file
Export a spectrum as *.wmf file

Copy the 3D spectrum as the picture
Export a 3D spectrum as *.bmp file
Export a 3D spectrum as *.wmf file

Copy the result data
Export the result data as MS Excel format file
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II-10. Print

W] Use the Print command to print or preview data in the current window.
@ Procedure

1. The following print-preview window will be displayed.

2. Select the required print contents and click Print.

[ Perkin Elmer Logo

[ Result Data
¥ [ Spectrum List
Sampls Spectram

|
|
|
! |
Function Description
Pre Page Pre Page allows you to go back to the previous page
Next Page Next Page allows you to go to the next page
Zoon In Zoom In allow you to maximize the window
Zoom Out Zoom Out allows you to revert the maximized the window to

the standard size

NOTE: User can change the company logo.
a. Click Open Logo. %o |

b. Select the desired company logo. The selectable logo file is *.bmp file and the
recommended size is 110x50 pixels.

c. Check the company logo is changed.

II-11. Exit

(m] Use the Exit command to close UV Lab Software.
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III. Edit Menu

4

m] The Edit menu includes commands to perform spectrum functions as shown in the following

table.
Edit
3 Undo Cirl+Z
& CutSpectrum Cirl+X
Copy Spectrum Cirl+C

B, Paste Spectrum Cirl+V
¥ Delete Spectrum Delete

Delete All Cirl+D

SelectAll Crl+A
Command Function
Undo Undo the previous edit operation
Cut Spectrum Remove the spectrum from a window
Copy Spectrum Copy the spectrum in a window
Paste Spectrum Paste the spectrum into a window
Delete Spectrum Delete the spectrum from a window
Delete All Delete all spectra from a window
Select All Select all the spectra in a window

III-1. Undo

@] Use the Undo command to undo a previous edit operation.
W] Procedure

1. To undo an edit, select Undo in the Edit menu.

III-2. Cut

W] Use the Cut command to remove the selected spectra and place the cut items on the clipboard.

] Procedure

1. Select a spectrum to cut.
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2. Select Cut in the Edit menu. If there are several spectra in the window, select Spectrum
List to choose a particular spectrum to cut.

3. Place the cut spectrum in another location using the Paste command.

III-3. Copy

w] Use the Copy command to duplicate the selected items onto the clipboard.
(W] Procedure

1. Select a spectrum to copy and click Copy in the Edit menu.

2. Paste the copy into another location using the Paste command.

ITI-4. Paste

W] Use the Paste command to place a cut or copied item in the desired location.
(W] Procedure

1. Cut or copy a spectrum to paste into a window.

2. Select Paste in the selected window. Copies of the same item can continue to be pasted

until another item is cut or copied.

III-5. Delete

W] Use the Delete command to delete the selected spectrum from the active spectrum window.
W] Procedure

1. Select a spectrum to delete or click Select All to delete all spectra in the window.

2. Select Delete.

III-6. Select All

W] Use the Select All command to select all spectra in the active spectral window.
W] Procedure

1. To select all, click Select All.
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IV. Measure Menu

[m] The Measure menu includes commands to perform measurement and diagnostic functions as

shown in the following table.

Measure
L] RunBlank Alt+B
® RunsSample  Alt+S
Method... Alt+11
Walidation
Options...
Instrument »
Command Function
Run Blank Collect a blank spectrum
Run Sample Collect a sample spectrum
Method Set the mode and data collection parameters
Validation Verify instrument performs
. Select measurement conditions
Options

[Mode, Others, Instrument settings, Path]

Use System Monitoring to check the overall condition of the
instrument

Instrument

IV-1. Run Blank

(w] Use the Blank command to collect a new blank spectrum.
@ Procedure

1. Place a blank in the sample holder.

2. Select Blank.

Measure a new blank spectrum each time parameters for an experiment are changed.
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IV-2. Run Sample

W] Use the Sample command to measure a sample.

(] Procedure

1. Place a sample in the sample holder.

2. Select Sample.

» This icon is activated after a blank is measured.

IV-3. Method

m] Use the Method command to set modes and parameters to control data collection.
® Procedure

1. Select File menu.

2. Select New. Select Experiment Type.

[ & New =)
OK
Title Quant|
Comment S
Sample Name Sample
Experiment Type Quantification Standard O

3. Select OK. See V. Experiment Method for more details.

4. The following method window is displayed. Set each parameter and select OK.
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& Method - CHUV Lab¥Default mtd

[S5)

Experiment Setup
Baseline Correction
Quantification Standard

Analysis Name TEST
Concentration Unit ug/mil
Use Wavelength (nm) 880
Standard Replicate No. 1
Sample Replicate Mo. 1
Curve Zero Offset No
Curve Order 1
Derivative Order 0

. Standard Concentration...

Experiment Type: Quantification Standard (= Open [ Save

Save as Default |

»

o«

Cancel |

5. Open or save a method using the

file.

IV-4. Options

= icons. The method will be saved as a *.mtd

W] Use the Options command to select the measurement and instrument settings and for automatic

interface setup.

IV-4-1. Mode

1. Set customized parameters for each mode by entering a value in each box as shown and
select OK. Default settings are shown below. Refer to V-1-1. Wavelength Monitoring for

more details.
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& Options =

Mode l Othersl Instrument Seﬂing] Path]
Fastest Faster

Cancel
Spectra No. 1 Spectra No. 1

Scan No. 1 Scan No. 3

Fast

Spectra No. 1
Scan No. 5

IV-4-2. Others

Use automatic function to save, smooth and correct data automatically. Select the
functions to apply and click OK.

& Options

b
Mode Others l Instrument Setting ] Path] OK

Cancel
[~ Automatic Save

[ Automatic Smoothing

[~ View Replicated Samples and Average in Quantification

[~ Show Message of Replicate Number in Quantification

» If Automatic Save is checked:

1. An [AutoSave] folder is created under the UV Lab folder.

2. Acquired data is saved in the AutoSave > untitle-#(Date, Time) folder
automatically as sample name .csv and date.time.csv.

3. Acquired data is saved in the AutoSave > PEData folder as *.bak file. If the extension

is changed from *.bak’ to the extension of UV Lab files, e.g. *.gdt etc., you can open
this backup file from UV Lab software.

» Automatic Smoothing: Smoothes data automatically. In Automatic Smoothing, the

Window Size and Polynomial Degree set is adjustable. Refer to VII-1. Smoothing for
more details.
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» View Replicated Samples and Average in Quantification: Refer to V-2.
Quantification Mode for more details.

» Show Message of Replicate Number in Quantification: Refer to V-2.
Quantification Mode for more details.

IV-4-3. Instrument Setting

W] Use instrument setting to setup the interface and peristaltic pump when necessary. Select OK
when finished.

@] As to the Peristaltic Pump Setup, refer to Lambda 265,365 and 465 Auto Sipper manual.
& Options

Mode | Otners instrument Seting | path|

Peristaltic Pump Setup Cancel

OK
[ &=

IV-4-3. Path

w] Use Path to designate the default data or method folder. Select OK when finished.

& Options

=
Mnde] Othersl Instrument Setting Path] OK
Default data storage folder

Default method storage folder

Cancel
e j [=FY j
[ (o) (== o8]
£ UV Lab

£JUV Lab
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V. Experiment Method

V-1. Wave Scan Mode

W This mode includes the following Experiment types:
» Wavelength Monitoring
» Equation Calculation
¢ Find Peak/valley
e Thickness
e Color Analysis (Optional)
¢ Multi-Component Analysis (MCA) (Optional)

w] Method parameters in this mode can be modified after a measurement is complete. For example,

users can modify the parameters of a Find Peak/Valley method after the measurement is
complete and monitor their effect on the results.

(W] Results in this mode are interchangeable. For example, data measured using Equation Calculation

method can be opened in a Wavelength Monitoring method.

] Perform a General Method measurement as follows:
1. Select measurement mode.
2. Set method parameters.
3. Measure blank.
4, Measure samples.
5

Save or print results as required.

UV Lab Software Users Guide 31



V-1-1. Wavelength Monitoring Mode

W] Use Wavelength Monitoring to collect data over the full spectral range of the instrument, or a

specified interval. Perform this type of experiment.

(] Procedure

1. Select New.

2. Select Wavelength Monitoring in Experiment Type. The method dialog box will be
displayed.

& Method - CHUV Lab%MsthodwDefault mid e e

Experiment Type: Wavelength Monitoring (= Open [ Save

Experiment Setup ¥
Data Type Absorbance -
Sampling Single Cell Holder -
Mode Faster -

1
Baseline Correction 3
VWavelength Monitoring 4

& Monitoring Wavelength...

Save as Default |

Cancel |

3. Setup the Experiment Setup parameters as follows:

a. Data Type: Select the units of the Y-axis. Absorbance, Transmittance or Reflectance.

b. Sampling: Select a sampling accessory.

c. Mode: Select test mode (Fast, Faster, Fastest) with fixed parameters for Spectra No,.
and Scan No. or select User Defined to customize parameters.

d. Spectra No.: Determines how many times the sample is measured.

€. Scan No.: Determines how many scans are performed during a data collection.
If the scan number is greater than one, the system averages all the collected data from all or
the scans. This increases signal-to-noise ratio and total collection time. In general cases,

we recommend setting this parameter to “3”.
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4. Select Baseline Correction and set the baseline correction parameters.

& Method

=X

Experiment Setup
Baseline Correction
Use

Type

Wavelength 1 (nm)

Wavelength Monitoring
¥ Monitoring Wavelength. ..

Save as Default |

Experiment Type: Wavelength Monitoring = Open [ Save

Yes -
Single Point -
600
800

“«©

OK | Cancel

%

» Refer to the next page for more details.

5. Select Monitoring Wavelength and then the following dialog box will be displayed.

& Method

===

Experiment Setup
Baseline Correction
Wavelength Monitoring

I _ Monitoring Wavelength... I

Experiment Type: Wavelength Monitoring = Open [ Save

E',_'} Monitering Wavelength L-é&-J
Insert Delete
No. | Wavelength{nm)
1 440
2 465
3 546
4 590
5 635
|
0K Cancel

»

»»

<«

6. Enter the wavelengths to be monitored using Insert or Delete and select OK.
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7. After completing parameter setup for Experiment Setup, Baseline Correction and
Wavelength Monitoring, select OK.

8. Measure the blank.
9. Measure samples.

10. Save or print spectrum and results as desired.

@ To edit a sample name, double click the sample line to be changed in the list.

Wavelength Monitoring | & & & | EEl & 4 4
3
) & Edit Sample =
sample

Absorbance (AU)

Hew Name: Sample Cancel

0

200 300 400 500 600 700 800 900 1000 1100
Wavelength (nm)
Name | AD(340.000nm) | AU{465.000nm)  AU{546.000nm} | AU(590.000nm) AU{635.000nm)
Sample 0.08837 0.06396 -0.00403 -0.00313 -0.00093

@ Baseline Correction

Baseline Correction is a technique that can be used to improve the precision of results by
minimizing the effects of any changes that cause a linear baseline shift, for example, a drift
in lamp intensity. This technique is particularly useful for samples with low absorbance. The
value is calculated by method suited to each condition. The Result spectrum is presented

that eliminates baseline values from the absorbance.

There are three methods of calculating the baseline values.

» Single Point

Use when the baseline shift is the same at all wavelengths. A reference wavelength on
the baseline is selected. Baseline value is eliminated by subtracting the absorbance at
the reference wavelength from the absorbance of the full wavelength.
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| Spectrum
Agn \\l l -
0 Result spectrum
A Ag
fy = Ax ~ Agr

f) is the function result at wavelength A
A, is the absorbance at wavelength A
Agry is the absorbance at reference wavelength Ag

» Range Average

An extension of the single point method, it is used when it is difficult to select a
reference wavelength as a point. The reference wavelength replaces the single
wavelength absorbance value with the average absorbance value over a wavelength
range.

» Three Points
Use to correct a slant baseline. The absorbance values from the two reference
wavelengths, Ar; and Ag,, define a straight line, which is used to calculate the reference
absorbance(Ary) at the wavelength(A). Resulting spectrum are calculated using the
following equation.

A _
» Result
spectrum
fy
Spectrum
Agi
Arx N |
Agro
Ngi A Ago
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A = ———— {(hgo = NAg; + (A= Agy)Ag,}
Are = gy

f) is the function result at wavelength A
A, is the absorbance at wavelength A
Ag, is the reference absorbance at wavelength R,

V-1-2. Equation Calculation Mode

W] Use Equation Calculation to collect data for a calculated result using a specified equation.
W] Procedure

1. Select New.

2. Select Equation Calculation in Experiment Type. The method dialog box is displayed.

& Method [

Experiment Type: Equation Calculation = Open [& Save

Experiment Setup »
Racalina Carractinn

Equation Calculation

Equation Unit Au

T Equation Expression ... |

Save as Default | oK | Cancel |

3. Setup Experiment setup and Baseline Correction parameters. See V-1-1. Wavelength
Monitoring for more details.

4. Select Equation Calculation and set parameters as follows.
a. Equation Name: Enter the equation name.
b. Equation Unit: Enter the units of the Y-axis. Absorbance, transmittance or reflectance.
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5. Select Equation Expression The following dialog box will be displayed.

Q Equation Expression @

Insert Delete

No. | Wavelength(nm)
1 300

2 400 Wave1
{Wave2 | Backspace | Clear ‘

Waved | T | s | 9

Wwavel ¥wave2

i o
v | 2] s | ]
weet| o ||+ |+ |
wr] ]|
Waves | ABS | EXP ‘
waved | | oo sarr |

oK Cancel

6. Enter the wavelengths, which will be monitored using Insert and Delete.

7. Enter the equation to apply to the data using the calculator keys and select OK.

Key Function
Wavelength Use the absorbance result at the selected wavelength.

Equation can contain up to nine.

+ Add

- Subtract

/ Divide

* Multiply

ABS Calculate the absolute value
EXP Calculate e(exp)

LN Calculate the natural logarithm
LOG10 Calculate the common logarithm
SQRT Calculate the square root

8. After setting parameters for Experiment Setup, Baseline Correction and Equation Calculation,
click OK in the method setup window.

9. Measure the blank.
10. Measure samples.

11. Save or print the data and spectra as required.
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V-1-3. Find Peak/Valley Mode

@] Use Find Peak/Valley to determine the maxima and minima of Y-values in the defined
wavelength range of the spectrum.
@] Procedure

1. Select New.

2. Select Find Peak/Valley in the Experiment Type. The method dialog box is displayed.

& Method - CHUV LabWDefault mtd e e
Experiment Type: Find Peak/\Valley = Open [dSave
Experiment Setup bl
Baseline Correction ¥
Find Peak/Valley ¥
Automatic Find Yes -
Absorbance Threshold (AU} 0.0z
Transmittance Threshold (%) 2
Intensity Threshold (cnt.) 10
Find Peak Yes -
Peak No. 7 -
Find Valley Yes -
Valley No. 7 -
Start Range (nm) 200
End Range (nm} 900

L |
Save as Default | QK | Cancel |
h 4

3. Setup experiment and baseline correction parameters. See V-1-1. Wavelength
Monitoring for more details.

4. Setup peak/valley parameters.

a. Automatic Find: Select Yes or No for the automatic location of peaks and valleys.

b. Absorbance Threshold (AU): Enter an absorbance value for the threshold. Peaks
about this threshold are included in the result window.

c. Transmittance Threshold (%): Enter a transmittance value for the threshold. Peaks
about this threshold are included in the result window.

d. Intensity Threshold (cnt.): Enter an intensity value for the threshold. Peaks about this
threshold are included in the result window.

e. Find Peak: Select Yes or No for finding peaks.

f. Peak No.: Select the number of peaks to find.

g. Find Valley: Select Yes or No for finding valleys.
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h. Valley No.: Select the number of valleys to find.
i. Start Range (nm): Enter the start wavelength for the desired range to search.
j. End Range (nm): Enter the end wavelength for the desired range to search.

5. After setting parameters for Experiment Setup, Baseline Correction and Find Peak/Valley,
click OK.

6. Measure the blank.

7. Measure samples. Peaks and valleys are found automatically.

8. For manual peak finding, use the following icons to pick peaks and valleys or seek data.
Select Pick Peak/Valley icon. See VIII-3. Pick Peak/Valley for more details.

E*: Pick Peak ‘"'Hl' Pick Valley

@ These icons are not activated if Automatic Find is specified.

9. Save or print data and spectra as required.

V-1-4. Thickness Mode

W] Use Thickness Mode to measure the thickness of a film.

@ The Reflectance Module accessory is required to perform reflectance measurements in this
mode.

(w] Procedure

1. Select New.

2. Select Thickness in the Experiment Type. The following window is displayed.
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Erer ===

= Open i_iBlank Exit

Result of Thickness
Spectrum Chart

L | N —-————"—
120 :
100

&
S

@
=

Reflectance (%R)

F
=

20

Wavelength (nm) I

Wave Chart I Parameter Setting I

____________________________________________

Reflectance (%R)

Wavelength (nm)

i NUM [2:33:48 PM |5/25/2015

3. Select Parameter Setting as follows.

a. Data Type: Choose Reflectance or Transmittance.

b. Scan No.: This parameter determines how many scans are performed during a data
collection. If a number of greater than one is specified, the collected data is averaged.
This increases the signal-to-noise ratio and also the total collection time.

c. Reflective index of thin film (n): Enter the known value for the coating material of
the thin film.

d. Start Wavelength (nm): Enter the start wavelength for the measurement.

e. End Wavelength (nm): Enter the end wavelength for the measurement.

f. Incident Angle (Degree): 30 ° (fixed for Reflectance Module Accessory)

g. Manual Number of Wave (M.N.W): The required fringe (wave) numbers are
used to calculate the thickness between start wavelength and end wavelength. M.N.W.
can be modified after the measurement is complete.

i . 0: Automatic fringes (wave) are detected and counted automatically.
The software identifies the valleys closest to the user entered Start
Wavelength and End Wavelength values, counts the number of fringes
(waves) between them, and calculates the thickness.

ii . If the software can not locate the appropriate fringe (wave) shapes and
locations, set a value more than 2 in the Manual Number of Wave box.

See point 9, below.

4, Select OK.
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5. Load the reference material on the sampling port and measure a blank spectrum.
= Mezsuring Thickne EIL
(= Open ‘ [ |
Result of Thickness
2
50 - - . . - -
200 300 400 500 600 700 800 500
‘Wavelength (nm)
Wave Chart Parameter Setting
- 1
& 3
E 200
B 900
& 20
0
0
‘Wavelength (nm)
cees [nom 2:34:03 PM 5/25/2015
6.

Load a sample on the sampling port and measure sample spectrum.

Thickness Result

Spectrum Chart
Number of Wave =4
140 A [ StartWave = 310.7 (nm)
120 EndWave = 572.4 (nm)
g 100 Refractive Index = 3
w80 Incident Angle = 30°
§ 80 Thickness = 0.45949 (um)
i}
T 40
o
20
0
200 300 400 500 600 70O 300 900
Wavelength (nm)
Wave Chart Parameter Setting

Refectance (%R)

400 45 500
Wavelength (nm)

350

300

CAPS | NUM 2:42:10 PM (52572015
|

7. Film thickness calculations are performed automatically using the following equation.

d_

w

M A 1

T 5 . 2
2vn" —sinf

(um )

N — A, 1000
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Where: d = film thickness

w = number of fringes (waves) between 1; and A,

n = reflective index of thin film

0 = Angle of incidence

M & A, = peak wavelengths (nm)

8. Zoom in this extracted spectrum to see start and end wave positions precisely. In this

example, the start wave is 310.7 nm and the end wave is 572.4 nm.

Wave Chart

30.001
30.001f -

Z 30001} -

£ 30001 -

P

& s0.001) -

£ 30.001

&z

T 30.001
30.001f - -
30.001f -~ R [ A [ PR
30,001

3105 3106 3107 3108 3109 311
Wavelength (nm}

9. In some cases, the software may not find the peak because the wave of the spectrum is too

Wave Chart

30.002
30.002
30,001} -

30,001} -

Refectance (%R

e
=

30

5722 5724 5728
Wavelength (nm})

small. In this case, thickness can be calculated manually.

Click Experimental Setup and zoom in on the area of the wave in the spectrum.
b. Count the number of waves and define the start and end wavelength.
c. To compare the manual result with the result of an automatic calculation of thickness,

enter the value of the start wavelength (310.7 nm), end wavelength (572.4 nm) and

Manual Number of wave and select OK.

OK
Data Type Reflectance -
Scan Mo. 10
Refractive Index of thin film (n) 3
Start Wavelength (nm) 310.7
End Wavelenagth (nm}) 5724
Incident Angle (Degree) 30
| Manual Number of Wave 4 |

d. The result of the manual thickness calculation is shown. In this example, the thickness

calculated is 0.45949 um and is the same as the automatic thickness calculation.
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B- Measuring Thickne i o

= Open | Bl Save | &Export | [LiBlank | & Sample  &Print | Exit

Thickness Result
Spectrum Chart
Number of Wave = 4

StartWave = 310.7 (nm)
EndWave = 572 4 (nm)
Refractive Index = 3
Incident Angle = 30°
Thickness = 0.45949 {um)

Refectance (%R

400 500 00
‘Wavelength (nm}

Wave Chart Parameter Setting
sl S ] B

=35 10

gé 3

gl ol E

o 3 T

N AU IR N A R 310

i 572.4

o 32~ 10
T L L. T SPRRRC 7

450 500

‘Wavelength (nm})

NUM 2:44:15 PM 5/25/2015

V-1-5. Color Analysis Mode (Optional)

[w] Use Color Analysis to measure Color Scale values including CIE color (L*, a*, b*) and Hunter
(Lab). The test can be used for:
 Quality Control of the color difference
e Variable Color Indices
e Confirming an Yxy chromaticity diagram.
W] Procedure

1. Select New.

2. Select Color Analysis in the Experiment Type. The method dialog box is displayed.
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& Calor Analysis [
= Open~ [ZiBlank | [ Standard Exit
( Parameter Setting P ‘ Result Spectrum Result Chromaticity Diagram Result Concentration Chart ‘
1201, . . . . . . . . .
1o 0.8}
100 :
i 07f--
90} :
g aof ogft
g i <,
5 F ! I S S R R - o el REEEEEEECEEEEEE
z5 04l e
2 03+
= 3 oz}
» 01 E
o
of i 0 :
200 400 60O 800 1,000 0 0z 04 06 08 0
Wavelength (nm) x Yelowness
Result Data View Color Result Values
1) Color Quality Resuit N]u Name d=L dxa d+b CIE dE+ab L+ ax b+ =
2) Color Indices Result =
Target Color Sample Color
«| v Color Sample Data A APHA 3TD A Gardner 51D /7 [+ | [

3. Select Parameter Setting and setup instrument parameters as follows:

a.

Scan No.: This parameter determines how many scans are performed during a data
collection. If a number of greater than one is specified, the collected data is averaged. This
increases the signal-to-noise ratio and also the total collection time.

Data Type: Select Transmittance (%T)

4. Setup color measurement parameters as follows:

a.

Illuminant: Select the appropriate illuminant. For example, if the illuminant is natural
light, select D65. Options include: A, C, D50, D55, D65, F1~F12 (total 17).
Observer Angle: Select the Observer Angle, 2° or 10°.

Color Scales: Select the Color Scales. Common choices are ‘CIE Yxy’ or ‘CIE L*a*b'.

Color Difference Scales: For color difference measurements, select the Color
Difference Scale. CIE dE*ab is a common choice as it returns the widely used “Delta E”
value.

CMC(l:c): Value “I" and “c” are "2” and “1” respectively. For example, CMC(2:1) is
generally used in textile and dye industry. The |, ¢ value can only be set for CMC and
BFD scales.

SCI/SCE: The Diffuse Reflector Accessory Integrating Sphere uses a 0/d (normal
illumination/diffuse viewing) geometry. All measurements with this accessory exclude
the specular component of the reflection and are therefore SCE.

SCI Specular Component Included

(spin) Specular reflectance is included
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SCE Specular Component Excluded
(spex) Specular reflectance is excluded

USE: Comparison of instrument & visual color difference
1 The Diffuse Reflector Accessory is applicable to Lambda 465.

g. Decimal Place: Enter the desired number of decimal places to display in the result
data.

5. Choose color index parameters as follows:

a. Whiteness: Select the Whiteness.

b. Yellowness: Select the Yellowness.

c. Decimal Place: Enter the desired number of decimal places to display in the result
data.

d. APHA Concentration: If APHA measurement is used, enter the values of the APHA
stock solution.

e. Gardner Concentration: If Gardner measurement is used, enter the values of the

Garner stock solution.
6. When parameter setup is complete, click OK.
7. Measure the Blank . This is typically a clear, colorless solution for transmission work.

8. Measure the Target M and check the color scale result. Only one Target can be
measured in each window. All samples are compared to the Target for the purpose of

calculating Delta E (dE) values in color comparison measurements.
& Coler Analysis ===

= Open- | Bl Save- | &rExport~ [JiDlank | & Standard | 5 Target | [ Sample | &Print- | Eat

Paramater satting | \IC Hesult Spectrum | Result Chromaticity Diagram | Hesult Concentration Chart

120)

Transmitance (%1)
EPHA

200 400 GOO OO 1,000 [} 0z 04 06 0B ]
Wawelengen (nm) ¥ Felowness

Result Data View Color Result Values

) Mo | Mame d-L | d-a | d+b CIE dE-ab  L» ar - -
1) Color Quality Resull —
Eclorae Ry 1 [(Tame] o [} [] [} 72546 123253 452297 N
2) Cotor Indices Result
Target Color ‘Bampie Color
| [\ Color Sample Data A APHA SID A Cardner 1D/ [« | o[
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9. Measure the Samples and check the color difference values.

& Color Analysis

=)

& Open~ B Save- | &Export- | [iBlank | [ Standard | S Target | (5 Sample | SPrint- | Exit
Parameter Setting | I

Resuit Spectrum | Result Chromaticity Diagram ‘ Result Concentration Chart ‘

1

Transmittance (3T)

2

1

200 400 600 300 1,000 ] 02 04
4 Wavelength (nm) Vellowness
Result Data View Color Result Values

No Name d=L d+a d=b CIE dE=ab L+ as b+ -

1) Calk lity R It -
JEL Target [ 0 0 0 72646 123253 452297
2) Color Indices Result 1 B -0.0008 0.0007 0.0011 725458 123245 452304

0.0896  0.5941 0.6871 722127 124149 458238
- 01794 1.3939 718772 125047 464395

71.5393

Target Color Sample Color

| »[\ Color Sample Data A APHOA STD / Gardner STD 7 4| |

10. Print, save and export data as required.
a. Open: Open Target, Standard or Sample data files.
b. Save: Save the Target, Standard or Sample data separately.
c. Export: any of the following:
i . Result Data from the Target/Sample to an Excel readable file (*.csv).
ii . The Result Spectrum
iii. The Chromaticity Diagram

iv. The Concentration Chart

d. Name: To change the name of each data, click the name column in the color result
value window.

No Name d=L d=a d+=b |CIE dE~ab L~ a~ b=~
1 Target 0 0 0 0 72.54 12.3263 452297
45 45 4

No Name d+L dxa d+b |CIE dExab L= ax b+

] Target 0 0 0 0 72546 123253 452297

11. Analyze and interpret your data using the information in the fields in the window described
below.
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= Open~ | [l Saver &y Export~ Dwmnple S Prnic Exit

Parameter Setting | Result Spectrum Result Chromaticity Diagram \ / Result Concentration Chart

& Calor Analysis = |

1 110f

APHA

Transmittance (3T)

1 10f----- v

200 400 600 800 1,000

0
4

Wavelength (nm) * Vellowness
Result Data View \ / \ Color Result Values / \ /

o ax =
QECT I 1 Target 0 0 0 0 72546 123253 452297 1

2) Color Indices Result 2 1 -0.0002  -0.0008 0.0007 0.0011 72.5458 123245 452304

3 2 -0.3333 0.0896 0.5941 0.6871 722127 124143 458238

M a 3 -0.6688 0.1794 1.2098 1.3939 71.8772 125047 46.4395

Target Color Sample Color 5 2 115393 = X
<] » [\ Color Sample Data A APHA STD A Gardner STD /|14 | [
> 4

a. Target / Sample Color: Display the color of Target and Sample.

b. Result Spectrum: Display the transmittance or reflectance spectra of Standard /
Sample. Select to display these spectra in the full window.

c. Result Chromaticity Diagram: Display the xy chromaticity diagram and position of

Standard and Sample is indicated as point. Select Result Chromaticity Diagram | display
this diagram in the full window.

d. Result Concentration Chart: Display the relation between color index
(concentration) of APHA / Gardner and their absorbance. Click

Result Concentration Chart | 1, display this chart in the full window.

e. Color Result Values: Display results of Target, Standard, and Sample in accordance
with the preset parameters.

f. Result Data View: Select ‘Color Quality Result’ or *Color Indices Result’ to see various
color difference values.
i . Color Quality Result: Used to see the general color difference value.

Result Data View

1) Color Quality Result
2 Caolar Indices Result

WWhiteness -

ii . Color Indices Result: Used to see the result for Whiteness, Yellowness,
Brightness, Opacity, ASTM, APHA, Gardner, ASBC-10, EBC-10.
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Result Data View

1) Color Quality Result

2) Color Indices Result
APHA -
Yellowness
Brightness
Opacity
ASTM
APHA
Gardner
ASBC-10mm
EBC-10mm

»

al

m] APHA, Gardner Measurement Procedure

To perform APHA/Gardner Measurements, follow these additional steps.

1. Check APHA/Gardner Use in the [Parameter Setting]—[Color Index Setup]. Click the edit
button to setup the measurement.

Whiteness EEE - |
Yellowness ASTME313-73 -

~Lzrimal Place 4
IPHA/Gardner Use
BPHA Concentration..

A
A

[zardner Concentration...

2. Enter the concentration for Gardner or APHA standard solutions.

& APHA Concentration u

Insert Delete ‘

No. Concentration ‘
1 10
2 20
3 30

3. Select Color Indices Result and select APHA or Gardner.

Result Data View

1) Color Quality Result

| 2) Color Indices Result

T |
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4. Measure Blank U8 and Standard samples | 5 Standard ]

5. Save Standards. (for later use)

6. If necessary, measure the Blank again.

7. If the difference value between target and each sample is needed, measure the Target.
| {3 Target ‘

8. Measure the Sample | B Sarmple |

V-1-6. Multi-Component Analysis (MCA) Mode (Optional)

w] Use Multi-Component Analysis (MCA) to analyse complex compounds containing several
compounds. Up to 4 components in the mixture can be analysed. It is used to define the

concentration of each component. Preform this test as follows:

(m] Procedure

1. Select New.

2. Select Multi-Component Analysis in the Experiment Type. The method dialog box will be
displayed. Click MCA Configurations.

& Method - CHUV Lab%Defaultmtd L-EL-J

Experiment Type: Multi. Component Analys = Open [ Save

Experiment Setup ™
Baseline Correction 3

Muiti Component Analysis
L MCA Configurations

3. The standard measurement window will be displayed. Click the New icon.

4. Select Experimental Setup in the Multi-Component Analysis window. If you do not want

to measure the new standards, click Open Standard & Open Standard | and choose the

saved standards data.
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& Multi-Component Analysis

[ New & Open Standard [ Save Standard [ Save Standard as default [[jBlank [5Standard &Print €7 Export [5] Go To Measure Sample

Spectrum Chart

[m]

Concertration (PPM)
Absorbance (A1)

Standard

Wavelength (nm)

Standards and Sample Results

Name |

Experimental Setup ||

X

m|
1
4

5. Setup parameters as follows.

| OK |

Instrument Setting ¥

Data Type Absorbance -

Scan Mo. 3

[] Apply Derivative
1
Multi-Component Analysis Setting
Wavelength Method Selected Wavelength
_F Wavelength Method Setting. ..
Mumber of Standard (1~4) 3

Concentration Unit FPM

«

» Instrument Setting

Enter the instrumental parameters. (Data Type, Scan No., Derivative)

a. Data Type: Select Absorbance or Transmittance.

b.Scan No.: This parameter determines how many scans are performed during a data
collection. If a number of greater than one is specified, the collected data is averaged.
This increases the signal-to-noise ratio and also the total collection time.

c. Apply Derivate: Check (V) Apply Derivative to obtain the data after applying
derivative and enter the derivative order number (1~4).

> Multi-Component Analysis Setting

a. Wavelength Method: Select a calculation method for MCA.
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i . Selected Wavelength: Click Wavelength Method Setting and enter

wavelengths to use for the test and click OK. Insert and Delete can be used to

change the number of wavelengths used for the test.

-
& Selected Wavelength Meth.. [

Insert Delete

No. | Wavelength{nm)

oK | Cancel | i

ii . Range Wavelength: Enter the wavelength range to use for the test and click OK.

Ranged Wavelength Method

From Igog. nm
To Igog. nm

OKl

Cancel |

b. Number of Standard (1~4): Enter the number of standards to be measured.

c. Concentration Unit: Enter units for the standards.

d. Standard Parameter Setting: The following text box is displayed. Enter the

concentration of each standard in the text box and click OK. Insert and Delete can be

used to change the number of standards for the test.

- —
& MCA Standard Concentration I | J
Insert Delete |
No. Concentration (A)‘Cunenlraliun (B) k:uncenlraliun (C MNo. Name
1 10 0 0 A B1
2 0 10 0 B B2
i 3 0 10 C C| b
|
|
oK Cancel | I
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6. After setting all experimental parameters, click OK.

| Experimental Setup | |

w

W

PPM

7. Measure the blank. Select the Blank icon.

8. Measure the standards. Click the Standard icon. Enter the name of the
Standard and click the Enter key.

& Multi-Component Analysis =8 =
[) New & Open Standard [ Save Standard [ Save Standard as default [j Blank [5 Standard &Print ¥7Export [§ Go To Measure Sample
Analysis Chart Spectrum Chart
¥ — standard1
V¥ — Standard2
3 W — Standard3
g iz
g -
E g
B £
G
g Ed
o
0
200 300 400 SO0 600 700 800 800 1000 1,100
Standard Wavelength (nm)
mnd Sample Results Eooros
Name 1(PPM) B2(PPM) C(PPM)
Standard1 10 0 0

Standard2 0 10 0

w

w

9. Save the measured standard data.

@ If the standard measurement value is not saved, the sample concentration is calculated

with the standard values saved as Default after measuring an unknown sample.

10. To measure the unknown sample, save standards data and select Go To Measure

Sample | {3 Go To Measure Sample

11. The sample measurement window is displayed.
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& UV Lab - [Untitled-2] la@ =

e Eile Edit Measure View Math Window Help

DEH @ 4Bl X o El‘ |oEe|lameI |ﬂx:510.074V—0.53447 |
| Wave Scan |Quant\ﬁcat\on | Kinetics | Bio Analysis |

Wavelength Equation #  Find Multi-Component | {1 2 Color
h Monitoring Calculation PeakiValley Analysis YUY Thickness Analysis
= = = x|
Lo Gy e Ll | | A8 ‘ % ‘ S e ‘ ﬂ Spectrum Radar Y Auto Range Set

_|=| x|

JJ Instrument Ready ‘

3 0.0004
0.0002
[
200 300 400 500 600 700 B00 900 1000 1100
5 2 Wavelength (nmj)
=
x
@ x
E Spectrum List
2
E Name | Date | Mode | Sca... | Inte...
2 4
< m ] »
Spectrum Comment _... |
0
\ |
200 300 400 500 600 700 800 900 1000 1100 X
Wavelength (nm) Experiment Setup
Name |B1(PPM)|B2(PPM) | C(PPM) |Chi Square | ezies) &
Accessory Type # Single CellHolder -
Baseline Correction # No -
Mode Faster -
—— 5
Experiment Type: Multi-Component Analysis [INE [CAPS [NUM [2015-05-24

12. Measure the blank.

13. Measure samples. Contents of each standard component in the unknown sample and its Chi
Square value are displayed.

14. Change the name of the sample. Double-click the sample. Change the sample name and

select OK.

Name B1(PPM) B2(PPM) C(PPM) |Chi Square
Sample1 990910 7.36660 6.30140  0.16346
Sample2 641590  1.94950 3.89580  0.11454

,
& Edit Name | =
Old Mame Samplei
New Name: |10:10:10
oK Cancel
\,

15. Save the data. Print or export data and spectrum as required.
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<?> Chi-square, X’

The Chi-square distribution is used in the following cases;

a. to examine the discrepancy between an observed frequency and an expected frequency
when more two results are acquired.

b. to examine whether the sample distribution corresponds to a binomial distribution or a
normal distribution.

c. to examine whether two variables are independent each of other or not.

The following statistic can be used as a tool to measure the discrepancy between observed
frequency and expected frequency:

(g, — ey ® :i (o,—e)? (13

— — %
= ':L"'JE &) + ':f"zf &) R

1 = gy i

If the total frequency is "N", the following equation is formulated:

if x> = 0, the observed frequency corresponds to the expected frequency. exactly,

if x>> 0, they do not correspond exactly. That is, the larger the value of x?, the larger
discrepancy between the observed frequency and the expected frequency.
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V-2. Quantification Mode

w] Use Quantification to calculate calibration coefficients using the measured data from a set of
standards.

(w] Method parameters in this mode can be modified after a measurement is complete. For example,
users can modify the wavelength at which the test is performed after the measurement is
complete and monitor its effect on the linearity of the calibration curve used to quantify the
sample.

@] Perform a Quantification Method measurement as follows:

Select measurement mode.

Set method parameters.

Measure blank.

Measure standards.

Measure samples.

A O o

Save or print results as required.

V-2-1. Quantification Standard / Sample Mode

W] Use Quantification Standard/Sample to quantify a sample at a single wavelength using a
reference standard.
(W] Procedure

1. Select New.

2. Select Quantification standard in Experiment Type. The Method dialog box is displayed.
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i Method - CHUV Lab%DefaultMs.mtd (o

Experiment Type: Quantification Standard (= Open [ Save

Experiment Setup b
Baseline Correction ks
Quantification Standard ¥
Analysis Name test
Concentration Unit %
Use Wavelength (nm) 500
Standard Replicate Mo. 1
Sample Replicate No. 1
Curve Zero Offset Yes -
Curve Order 1 -
Derivative Order 0 -

A Standard Concentration...

Save as Default | oK | Cancel |

Setup Experiment Setup and Baseline Correction parameters. See IV-1-1. Wavelength

Monitoring for more details.

Select Quantification Standard and set parameters as follows:

a. Analysis Name: Enter the analysis name.

b. Concentration Unit: Enter the units for the standards.
c. Use Wavelength (nm): Enter the wavelength to use for the test.

d. Standard Replicate No.: Enter the number of repeated standard measurements.
The average value of each measurement is displayed after measuring the times entered

before.

e. Sample Replicate No.: Enter the number of repeated sample measurements.

@ There are two ways to check the sample measurement result. Select Measure —

Options in the Main menu.

Measure

[~ Automatic Save

U Run Blank Alt+B I Automatic Smoothing
B RunSample  Alt+S

Method... Alt+

Validation

& Options et
I.h:Ee umersllwsirument Setting | Path| oK
Cancel

v View Replicated Samples and Average in Quantification

I¥ iShow Message of Replicate Mumber in Quantification;

Options... I

Instrument 2
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i . In case of checking (V) View Replicated Samples and Average in

Quantification in the Others tab, each repeated measurement result and the

averaged value are displayed.

m)
Sample1 8.85 0.41 1.0 8.85
Sample2 9.06 0.42 1.0 9.06
Sample3 9.06 0.42 1.0 9.06
Average 5.85 0.41 1.0 5.85
Sampled 179 0.83 1.0 179
Sample& 17.91 0.83 1.0 17.91
Sampleb 1791 0.83 1.0 17.91
Average 17.91 0.83 1.0 l 17.91 |

ii . In case of checking (V) View Replicated Samples and Average in
Quantification and Show Message of Replicate Number in Quantification in

the Others tab, below message are displayed when each repeated measurement.

(v b = | (uv b = |

Mow, measuring sample number 1 of 3 MNow, measuring sample number 3 of 3

|8

S

iii. In case of unchecking View Replicated Samples and Average in Quantification
and Show Message of Replicate Number in Quantification in the Others tab,

the only averaged value of each repeated measurement is displayed.

R*2:0.99183 Function: Y = 4.63E-02X + 0.00E00
Remain Standard Measurement No.: 0

Name |Concentration{ug/ml)| AU{380.000nm)|Dilution Factor Original Conc.{ug/ml)

Sample1 5.995 0.41682 1.0 5.995
Sample2 17.891 0.82907 1.0 17.891
Sample3 31.807 1.47394 1.0 l 31.807 |

f. Curve Zero Offset: Select Yes or No to use.

Yes No
y=ax+b . y=ax
® o
AU AU
o °
C C

g. Curve Order: Select a 1%, 2" or 3™ order fit for the calibration curve.
h. Derivative Order: Choose the Derivative Order among 1%, 2" and 3. The Y-axis of

spectrum and calibration curve is changed as selected.

5. Select Standard Concentration.
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6. Enter the concentration for each standard in the test box, as shown below and select OK.
Insert and Delete can be used to change the number of standards for the test.

r B
# Standard Concentration =5
Insert Delete | B
| = |
No. Concentration |
I 1 0
2 10
3 20
4 30|
|
|
I
oK | Cancel |

7. After setting parameters for Experiment Setup, Baseline Correction and
Quantification Standards is complete, select OK in the method setup window.

8. Measure the blank.

9. Measure the standards according to their concentrations. The spectra and resulting
calibration curve are displayed as follows. The equation and correlation coefficient for the

curve are displayed below the Standard Spectrum window.

& Ele Eon Measyre View Malh Window Help
DEFd & smam X | @ WH O AXTIRT | x645455 075022 Instrument Ready
¥ Wave Scan | Cuantsheation | Kingtics | Beo Analysis |
S Ouansicason | # Ouanification
Standard l_ Sample |
|
Standard Spectrum jtest) & & § ] Calibration Curve | & & A Spectran Radar R'““I Y A ‘Feange Sat | ||
standardl Standard?
standard3 Standards * 4
| o 3
3 | 08 S 2
/
4 1
- Ve - e
5 || 2 06 A
< 2 | b / Viaveiengtn (nm)
4 il 2 o *
5 |4 2 04 s 5 T
] \ 5 s pectrum List
R [ N . < e Narme [ Date [Mode | Sca | Inte -
4 el 0.2 // Sandaral 01-12-20101.. Fast 30 1 8
A R g andan 011220101 Fast 30 1
. 7 Standasd3 011220101 Fast 30 1 =
00y I5 v
200 300 400 500 600 700 800 900 0 0 2 30 | Spectum Commant _ |
Winlength (nm) Concentration (%)
R*2: 0.09877 Functiors Y = 2.09E-02% + -38TE-02 Experimont Sowp
Remain Standard Measarement o, : &
usned _#
Mo. | Mame | Concentration(%) AU(S00.0000m) ey T # Single Coll Holder =
1 Standard] 0.000 0.00006 N
2 Standardz 10,000 0.25189 L) 4
3 Siandarg3 20.000 0.49371 uage Fastor
4 Standardd 30.000 054932 3
Expenment Type: Cuantcation Standad NUM | 2015-05-2%5

# Quantification
” Sample

10. Select Quantification Sample.
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11. Measure the sample (unknown).

© file Edot Measyre View Malh Window Help SEIET
DEFE & e X |3 |(GF0ATRI |xe21212Y 380079 Instrument Reaty
Wanve Scan | Quantifcation | Kinetics | Bio Analysis. |

u Quansficason |_,-‘ Quantficason
Standard - Famele

Sample Spectrum (test) @ @ §, EN &y M| Calibration Curve & & | B Soectum Radar | Reset | ¥ Auto | [ Range Set | |
—— Sarpkl  —— Sampk?
——  Sampied Vs 4
I rd 3
3 || 0.8 2
|| . am
= 06
2, ||| b4 // Wavelenge inm)
E 1 g . o
g | 2 /
2 | T 04 /
5 2 y
I .
2 |.J‘ R 02 / 01-12:2010 1 1
—— i 011220101 Fast 30 1
e Vs 01-12-20101.. Fast 30 1
0 004" = &
200 300 400 500 600 70O BOD 900 1] 0 20 30 Spacurum Comment _z |
Wirlength {nm) Concentration (%)

R*2: 0.9867T Function: Y = J0E-02X + -297E-02 Experiment Sotup

Remain Standard Measurement #o.: 8

[T LI Chetauiias mid |
Hame  Concentration{%) AUSIILO00am) Dilution Factor Original Cone. (%) e o 7 Shpe Coll Hobder
Sample1 9441 025199 10 9441
Sample? 17 255 049341 10 17 255 Baseline Comecion /' No
Sampled 31962 084781 10 Mode Faster
Experiment Troe: Sameh HUM (2015-05-25
= = =

13. If samples were diluted prior to measurement, the original concentration may be calculated

using a dilution factor as shown below:

R*2:0.98677 Function:Y = 3.09E-02X +-3.97E-02
Remain Standard Measurement No. : 0

Name |[Concentration{%) AU{500.000nm) Dilution Factor|Original Conc.(%)

Samplel 9.441 0.25199 5.0 47.205
Sample2 17.255 0.49341 1.0 17.2585
Sample3 31.962 0.94781 1.0 31.962

14. Save or print data and spectra as required.

» To edit a sample name or a dilution factor, double click the sample line to be changed in the

list.

-

& Edit Sample -
Old Name: Sample3
New Mame: Sample3
Old Dilution Factor: 1
New Dilution Factor: 1

-
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V-3. Kinetics Mode

W] Use Kinetics to test reaction rate. This mode includes the following Experiment Types:
 Time Based Kinetics
e Temperature Based Kinetics
] Perform a Kinetics Method measurement as follows:
1. Select measurement mode.
2. Set method parameters.
3. Measure blank.
4. Measure samples.
5. Save or print results as required.

V-3-1. Time Based Kinetics Mode

W] Use Time Based Kinetics to test the reaction rate against time
W Procedure

1. Select New.

2. Select Time Based Kinetics in the Experiment Type. The method dialog box is displayed.

& Method ) |

Experiment Type: Time Based Kinetics = Open [H Save

Experiment Setup b
Baseline Correction bid
Time Based Kinetics

<«

Time Unit Sec -

& Interval Time

Total Run Time 100

Initial Delay Time 0

Rate Calculation Type Zero Order -
Rate Calculation Start Time 0

Rate Calculation End Time 60

¥ Kinetics Wavelength Range...
7 Full Spectrum Monitoring Wavelength...

Save as Default Cancel
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3. Setup Experiment Setup and Baseline Correction parameters. See V-1-1. Wavelength
Monitoring for more details.

4. C(lick Time Based Kinetics and setup test parameters as follows:
a. Time Unit: Choose a time unit (min, sec, msec).
b. Interval Time: Set the interval time between the measurements.
i . min unit: Recommended Interval Time: over 1 min
ii . sec unit: Recommended Interval Time: over 3 sec

iii. msec unit: Recommended Interval Time: over 2500 msec

@ Kinetics mode provides multi-step interval time. Both single-step interval and

multi-step interval can be set by adding or delete step of interval.

& Interval Time [
Insert Delete
No. |Start Time (Sec) End Time (Sec) Interval Time (Sec)
1 0 30 5
2 30 50 1
3 50 w1
DK Cancel

c. Total Run Time: Show the total run time for testing samples.

d. Initial Delay Time: Set the holding time before the first sample measurement. If 0"
is entered for the initial delay time, the measurement is taken immediately.

e. Rate Calculation Type: Select the order for the rate calculation. Select form: Zero
Order, Initial Rate, First Order and Delta Au. See the end of this section for more
information.

f. Rate Calculation Start Time: Enter the time to start calculating the rate.

g. Rate Calculation End Time: Enter the time to stop calculating the rate.

@ The Start and End Time must be within the total run time set for the test.
5. Click Kinetics Wavelength Range.

6. Enter the desired wavelength range for the measurement and select OK.
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r
& Wavelength Range

| Insert Delete |

No Start End

- | Wavelength{nm) Wavelength{nm)
1 300
2 500
3 700

OK | Cancel |

y.

M The number of wavelength Range should be matched the number of Using Cell. If the
Wavelength Range is set as the picture below, peltier multi cell number should be selected
three cells and in numerical order on using cells in the 8 Multi-Cell Holder Setup window.
For example, Cell No.2 for wavelength 300 nm, Cell No.3 for wavelength 500 nm and Cell

No.5 for wavelength 700 nm.

r r e
& Wavelength Range & 8 Multi-Cell Holder Setup

Insert Delete

Available Cells

ellNo. 5
Cell No. 6
CellNo. 7
CellNo_8

Mutticell Offset———

Blank Position 1 —Mmm Citet
[~ Auto Measure Blank ¥ Apply  Clear
|

Reset OK Cancel

7. Select Full Spectrum Monitoring Wavelength.

8. Enter the wavelength for the measurement and click OK.
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g Monitoring Wavelength l&J

Insert Delete

MNo. | Wavelength{nm)

| 200]
300
400

| =

oK | Cancel |

After setting parameters for Experiment Setup, Baseline Correction and Time Based Kinetics
is complete, select OK.

. Measure the blank.

. Measure samples. The overlay of all the full spectra is displayed in the Spectrum Radar
window during the entire measurement.

. After the experiment is complete, the Regression Curve is generated as shown in the picture
below.

) UV Lab - [CA\UV Lab\Data\Time Based Kinetics.kdt] o e =
& Elle Edt Measure View Math Window Help _|=| x|
== =1 | @ |03 A KT %R T | || x 4145.021Y.0.78935 Instrument Ready

* Wave Scan | Quantification | Kinetics | Bio Analysis |

Time Based Temperature
/S Kinetics /_c Based Kinetics
- " X
Time Based Kinetics | ® @& | § | k| View3D | Full Spectrum Spectrum Range Set
0.
07 2
2
06 i
5 05 : L e e s s e
4 200 250 300 350 400 450 500 550 600 650 700 750 300
: 04 ‘Wavelength (nm)
8
2
£ 03 b
5 0 5 List
2 o2 Name Date [Moge [sca. |
01 618.000nm 09-21-20111.. Faster 3
0.07iF
« i v
01 Comment _... |
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Time (msec) -
Experiment Setup
Time (msec) |618.000nm Name [Start {msec) End (msec)|Rate (1/1
0 0,60000 £18.000nm 0 10000 -0.000C | Methed .2
700 0.58690 :
1200 45270 Accessory Type # Single Cell Holder  ~
2100 040800 Baseline Correction # No -
2600 0.32640 Mode Faster -
3500 0.27290 =
4200 0.22820 =
Experiment Type: Time Based Kinetics NUM [2015-03-16
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13. To see the full wavelength spectrum of the samples, click Full Spectrum.

52 LW Lah - [CAUV Lab\Data) Time Based Kinetics Jeit] [F=R o ="
& Elle Edit Measyre View Maip Window Help - |=| x|
D & B ¥ o @, |F % O/|A IR I | X5735027 068561 Insirument Ready

T Wave Scan | Quantification | Kinetics | Bio Analysis. |

Time Based Tamperature
/% winatics [t Rased Kinetcs

Time Based Kinetics | & @, 3, B Viewdf | Full Spectrum spectrum R Reset| [ Y uto | [ Range St |

& o= ko

Spectium List

HName | Date Mode | Sca -
Samplingat0  0@Z1-20111.. Fastest 1

t 09-21-20111... Fastest 1
Sampling at 1 09-21-2011 1 Fastest 1 -
- T

Spectium Comment . |

200 30 400 500 00 Too 800 900
Wavelength (nm)

Exporiment Setup

Mame ALIE00. 00rm ) ALAD0, D00 ) | AUCSI0. D005nm)
Sampling st 0 msec 01753 010286 0.02308 Ll iy
s 7 o
SewingsTomsec Q13 oomw  awe ot/ angeca
Sampling at 2100 msec 015833 0.05873 nozeds Baseline Comedion _# No
Eampling at 2800 mzec o473l 004731 0.0247 Mo Easter
Sampling at 3500 msec 013837 0.03977 002213 =
Sampling at 4200 mzec 030 0.08420 001504
ol A nanear Aneney nnatEnn
Experiment Type: Time Based Kinetics NUM [2015-03-18 .

14. Print and save spectra and data as required.

<—,> Rate Calculation Type

Four Rate Calculation types are available. These include:

p» Zero order

Uses a linear fit to calculate the rate, k, by linear regression using the equation:
At = Ao — Akt

A is the absorbance at time t.
A, is the absorbance at the start of the calculation time range.

k is the zero order rate constant [Units: AU/s].

» Initial Rate

Uses a quadratic fit to calculate the rate, &, by linear regression using the equation:

A= Ao + Akt + t2
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A is the absorbance at time t.
Ao is the initial absorbance.
k is the initial rate [Units: AU/s].

» First order

Uses an exponential fit to calculate the rate, k, using the rate law:
A: = Ao+ (Ar-A,) e™®
This rate law can be rearranged to

In(A; ~Aw)= In(Ao-Ac) — At

A is the absorbance at time t.
A, is the initial absorbance.

k is the first order rate constant [Unit: 1/s].

» Delta AU

Uses the difference between the absorbance at the start of the calculation time range

and the absorbance at the end. This calculation is very simple and can be expressed as:

Delta AU = A;- A,

A is the absorbance at time t.
A, is the initial absorbance.
Delta AU [Units: AU].

V-3-2. Temperature Based Kinetics Mode

W] Use Temperature Based Kinetics to test the reaction rate against temperature.
(@] Procedure

1. Select New.

2. Select Temperature Based Kinetics in Experiment Type. The method dialog box is
displayed.
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& Method - CWUV Lab#Default mtd 2

Experiment Type: Temperature Based Kine = Open [ Save
Experiment Setup »
Baseline Correction »>
Temperature Based Kinetics

. Edit Heating (Cooling) Rate(*Cl/min)

<«

Start Temperature(“C) 30

End Temperature(“C) 100

Holding Time (min.) ]

Rate Calculation Type Zero Order -

Calculation Start Temperature(*C) 30
Calculation End Temperature(*C) &0
. Wavelength Range...

Save as Default | OK | Cancel |

3. Setup Experiment Setup and Baseline Correction parameters. See V-1-1. Wavelength
Monitoring for more details. In Sampling Type of Experiment Setup, select Single Cell

Peltier.

@ For more details of the Peltier Accessory temperature setting, refer to the Peltier

Temperature Control Unit (Single) manual.

4. Select Temperature Based Kinetics and setup test parameters as follows:
a. Edit Heating(cooling) Rate(C/min): Set the temperature interval for one minute.

M Temperature based kinetic mode provides multi-step ramping. Both single-step
ramping and multi-step ramping can be set by adding or delete step of interval.

M Sample is measured as interval of rate.
& Heating (Cooling) Rate [&j

Insert Delete

Mo. Start Temperature (°C) End Temperature {(*C) |Rate (*C/min)

1 30 50 5
2 60 80 1
3 80 wol 1]

oK Cancel
L

b. Start Temperature: Enter the start temperature for the measurement.
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¢. End Temperature: Enter the end temperature for the measurement.
Holding Time: set a period for holding the temperature constantly before each

measurement.
e. Rate calculation Type: Select the rate calculation type. See V-3-1. Time Based
Kinetics for more information.

f. Calculation Start Temperature: Enter the start temperature for the calculation.
g. Calculation End Temperature: Enter the end temperature for the calculation.

M The Calculation Start and Calculation End Temperature must be within the Start
and End Temperatures for the measurement.

5. Select Wavelength Range.

6. Enter the wavelength range for the measurement and select OK.

& Wavelength Range =
Insert Delete
No Start End
* | Wavelength{nm) Wavelength{nm)
1 300 300
2 500 500
3 700 700
ok |[[ Ganeel |

@ The number of wavelength Range should be matched the number of Using Cell. If the
Wavelength Range is set as the picture below, peltier multi cell number should be selected
three cells and in numerical order on using cells in the 8 Multi-Cell Holder Setup window.
For example, Cell No.2 for wavelength 300 nm, Cell No.3 for wavelength 500 nm and Cell
No.5 for wavelength 700 nm.

& Wavelength Range =) 8 Multi-Cell Holder Setup -

Insert Delete

Available Cells

No. Start End
- Wavelength(nm) Wavelength(nm)

| 1 300 3007
| 2 500 500
3 700 7007

Multicell Offset

" Offset
Blank Position 1 M

[~ Auto Measuire Blank [ Apply  Ciear

Reset OK Cancel
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7. Measure the blank.
8. Measure samples.

9. Print and save spectra and data as required.

V-4, Bio Mode

(W] Use Bio to perform pre-programmed biological test. This mode includes the following Experiment
Types:
¢ Nucleic Acid Analysis
e Protein Analysis
e Cell Density
e Enzyme Activity
¢ Enzyme Mechanism
e Thermal Denaturation
w] Perform a Bio Method measurement as follows:
1. Select measurement mode.
2. Set method parameters.
3. Measure blank.
4, Measure samples.
5

Save or print results as required.

V-4-1. Nucleic Acid Analysis Mode

m Use Nucleic Acid Analysis Methods to perform ratio and concentration measurements on samples

containing proteins and nucleic acids.

] Procedure

1. Select New.

2. Select Nucleic Acid Analysis in the Experiment Type. The Method Open dialog box is
displayed. Select the cell pathlength in the Nucleic Acid method and click Open.
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£ Method Open @

Look in: | | Nucleic Acid Method - o B

|| Mane Stick 0.2mm.mtd

|| Mane Stick 0.5mm.mtd
Pathlength 1mm.mtd

|| Pathlength 10mm.mtd

File name: |Path|ength Tmm
Fles of type: | Method Files(* mtd) - Cancel

3. Setup Experiment Setup and Baseline Correction parameters. See V-1-1. Wavelength
Monitoring for more details.

r

& Method - CHUV Lab%Nucleic Acid Method#Pathlength imm.mtd [iE-J

Experiment Type: Nucleic Acid Analysis (= Open [ Save

Experiment Setup »
Baseline Correction »>
Nucleic Acid Analysis ¥
Analytical Mame Tmm

Calculation Type dsDMNA -
Concentration Unit ngiul

Cell Pathlength (mm) 1

Dilution Factor 1

Mucleic Acid Factor 50

Save as Default |

Cancel |

L

4. Setup test parameters in the Nucleic Acid Analysis tab as follows:

Analytical Name: Enter the analytical name.
b. Calculation Type: Select the calculation type.

Calculation Type dsDMA -
gsDMA
RMA
Oligo DMA
Warburg-Christian
Kalb and Bernlohr
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<i> Calculation Type

The Nucleic Acid application is used for determining the concentration and purity of
nucleic acid samples. The reading at 260 nm allows to calculate the concentration.
» dsDNA, ssDNA, RNA, Oligo DNA

[Nucleic Acid Concentration] ug/ml = A, X extinction coefficient x D.F

Where,
Ayso is Absorbance at 260 nm.
Extinction coefficient :

The generally accepted extinction coefficients for nucleic acids are:

Coefficient Value

dsDNA 50 ug/ml
ssDNA 37 ug/ml
RNA 40 ug/ml
Oligo DNA 33 ug/ml

D.F is dilution factor.

» Warburg-Christian

The Warburg-Christian assay with pre-selected parameters calculates protein and nucleic
acid concentrations (in micrograms per m¢) using the following equations with
absorptivities calculated by Warburg and Christian.

[Protein] = (1552 * A280) - (7573 * Azso),
[Nucleic Acid] = (62.9 * Ays) — (36.0 * Ayg)

Where, the absorbance at 260 nm and 280 nm are corrected for the baseline at 320 nm.

» Kalb and Bernlohr

The Kalb and Bernlohr assay with pre-selected parameters calculates protein and nucleic
acid concentrations (in micrograms per m{) using the following equations.

[PrOtein] = (1830 * A230) - (758 * A260),
[NUCleiC ACId] = (491 * A260) - (348 * A230)

Where, the absorbance at 260 nm and 230 nm are corrected for the baseline at 320 nm.

c. Concentration Unit: Enter the concentration unit for the samples.
d. Cell Pathlength: Enter the cell (beam) pathlength.
e. Dilution Factor: Enter the dilution factor.
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f. Nucleic Acid Factor: Will be set automatically according to calculation type.
UV Lab uses factors 50, 37, 40 and 33 as default settings for dsDNA, ssDNA, RNA and
Oligonucleoties.

After setting parameters for Experiment Setup, Baseline Correction and Nucleic Acid

Analysis is complete, click OK.
Measure the blank.
Measure samples.

Save and print spectra and data as required.

V-4-2. Protein Analysis Mode

(m] Use Protein Analysis to quantify the amount of protein in a sample. Select from pre-programmed

frequently used methods for quantifying proteins.

®] Procedure

1.

2.

3.

4.

Click New.

Select Protein Analysis and click OK.

Method Open dialog box is displayed. Choose the method and click OK.

£ Method Open [é]
Look in: | ) Protein Method j EF El-
BCA.mtd | |BSA-Smm.mtd | | Protein280.mtd
Biuret.mtd || BSA-10mm.mtd | | TNBS.mtd

Bradford.mtd || Lowry.mtd

BSA-0.2mm.mtd | | LowryHigh.mtd
BSA-05mm.mtd || LowryLow.mtd
BSA-Zmm.mtd || Protein205.mtd

DO

e |
Files of type: | Method Files{*mtd) | Cancel

The method dialog box is displayed. Setup test parameters and click OK.

Measure the blank.
Measure samples.

Save and print spectra and data as required.
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@ Protein Analysis Method

The study of many biochemical processes depends upon an accurate measurement
of the amount of protein in solution. This has led to the development of several
protein quantification methods, the most common of which are described below.

Wavelength

Concentration

Method Name Reagents [nm] Range Method File
[pg/mi]
Biuret Dilute copper sulfate in strong alkali 540 200-2000 Biuret.mtd
Lowry Dilute copper sulfate in strong alkali .
(high sensitivity) | and Folin-Ciocalteu reagent 750 4-200 Lowryhigh.mtd
Lowry Dilute copper sulfate in strong alkali,
(low sensitivity) | Folin-Ciocalteu reagent 500 60-400 Lowrylow.mtd
Lowr Dilute copper sulfate in strong alkali
(mo difiz d) and Folin-Ciocalteu reagent and 740 3-200 Lowry.mtd
dithiothreitol
Bradford G_oomass_le Brilliant Blue G250 in 595 2-50 Bradford.mtd
dilute acid
Bicinchoninic . s
acid (BCA) Bicinchoninic acid 562 4-400 BCA.mtd
Trinitrobenzene N
Suffonate | {Ydrochloric acid and 416 0.5-100 TNBS.mtd
(TNBS) trinitrobenzene reagent

1. Biuret Method
Biuret (NH,-CO-NH-CO-NH,) produces a violet chelate compound when reacting with alkali

CuSO,.
A
O=C C=0
'\
ﬂw}’\:o
A
N

Using the theory that a compound which has more than two peptide bonds also produces a
chelate compound, by the same procedure as in the Biuret case, one can determine the

protein concentration. Approximately, 1~10 mg of protein can be quantified by the Biuret
method. Using a microassay one can measure as 0.25 mg~2.0 mg of protein. A chelate
compound is usually stable for 1~2 hours but its chromaticity gradually increases with time.
The absorbance of the sample in the test tube is measured at 540 nm.
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2. Lowry Method

The Lowry procedure is one of the most venerable and widely used protein assays, being
first described in 1951 [Lowry et al., J. Biol. Chem. 193: 265-275 (1951)]. Under alkaline
conditions, copper complexes with protein. When folin phenol reagent
(phospho-molybdic-phosphotungstic reagent) is added, the folin-phenol reagent binds to
the protein. Bound reagent is slowly reduced and changes color from yellow to blue. The
Lowry method is more sensitive than the Biuret method and can measure 10~200 png of
protein. The absorbance of the sample in the test tube is measured at 750 nm.

3. Bradford Method

One of the most widely used methods was developed by Bradford; it is based upon a shift
in the absorption spectrum of Coomassie Brilliant Blue G-250 when the dye binds to protein
in an acidic solution. The method is fast, convenient, and produces an equivalent
absorbance change for many different proteins. The absorbance of the resulting solution is
measured spectrophotometrically at 595 nm and compared to a standard curve generated
using known quantities of a control protein in the dye solution. In this method, color
reaction is completed very quickly (in 2 min.) and it is stable for 1 hour. The Bradford
method is more sensitive than the Lowry method and can measure 1~20 ng of protein
using micro assay. The Bradford method is faster and is seldom affected by non-protein
components.

4. BCA Protein Assay

BCA Protein Assay uses a detergent-compatible formulation based on bicinchoninic acid
(BCA) for the colorimetric detection and quantification of total protein. This method
combines the well-known reduction of Cu*?to Cu*! by protein in an alkaline medium (the
Biuret reaction) with the highly sensitive and selective colorimetric detection of the cuprous
cation (Cu*") using a unique reagent containing BCA. The purple-colored reaction product
in this assay is formed by the chelation of two molecules of BCA with one cuprous ion. This
water-soluble complex exhibits a strong absorbance at 562 nm that is nearly linear with
increasing protein concentrations over a broad working range (20-2,000 pg/ml). The BCA
method is not a true end-point method; i.e., the final color continues to develop. However,
following incubation, the rate of continued color development is sufficiently slow to allow
large number of samples to be assayed together.

V-4-3. Cell Density

w] Use Cell Density to determinate the absorbance at 600 nm.

(m] Procedure

1.

2.

3.

Select New.

Select Cell Density and select OK.

Method dialog box is displayed.
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& Method =

Experiment Type: Cell Density = Open [ Save

Experiment Setup »
Baseline Correction >
Cell Density

Factor 1

«©

Multiplier 1
Units oD

Save as Default | OK | Cancel |

4. Setup Experiment Setup and Baseline Correction parameters. See V-1-1. Wavelength
Monitoring for more details. Setup test parameters and click OK.
a. Factor: Set a desired factor value. [Used when entering cell/ml in Units]

b. Multiplier: Set a desired Multiplier value. [Used when entering cells/ml in Units]

@ Factor and Multiplier define the conversion of the measured OD to the number of cells
per milliliter (e.g.: Factor 5, Multiplier: 100,000,000)
1 0D 600 = 5 x 108 cells/ml

M When entering OD in Units, set the Factor and Multiplier as 1.

C. Units: Enter OD or cells/ml.

5. Measure the blank.
6. Measure samples.

7. Save and print spectra and data as required.

V-4-4. Enzyme Activity Mode

W] Use Enzyme Activity Methods to calculate enzyme activity from a set of kinetic samples.

(m] Procedure
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1.

2.

3.

4.

Click New.

Select Enzyme Activity in the Experiment Type. The method dialog box is displayed.

& Method -
Experiment Type: Enzyme Activity = Open [ Save
Experiment Setup »
Baseline Correction »
Enzyme Activity 4
Time Unit Sec -
Total Run Time 60
Initial Delay Time 0
Intarval Time 10
Rate Calculation Type Zero Order -
Start Time 0
End Time 60
Enzyme Activity Unit maolisec
Enzyme Activity Factor 0.4

. Wavelength Range...
Save as Default Cancel |

Setup Experiment Setup and Baseline Correction parameters. See V-1-1. Wavelength

Monitoring for more details.

Select Enzyme Activity and setup test parameters as follows:
a. Time Unit: Choose a time unit (min, sec, msec).

i . min unit: Recommended Interval Time: over 1 min

ii . sec unit: Recommended Interval Time: over 3 sec

iii. msec unit: Recommended Interval Time: over 2500 msec

b. Total Run Time: Enter the total time for measuring samples.

c. Initial Delay Time: Set the holding time before the first sample measurement. If “0”
is entered for the initial delay time, the measurement is taken immediately.

d. Interval Time: Set the interval time between the measurements.

e. Rate Calculation Type: Select the order for the rate calculation. Select form: Zero
Order, Initial Rate, First Order and Delta Au. See V-3-1. Time Based Kinetics for
more information.

f. Start Time: Enter the time to start calculating enzyme activity.

End Time: Enter the time to stop calculating enzyme activity.

h. Enzyme Activity Unit: Enter the enzyme activity unit.
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i. Enzyme Activity Factor: Enter the enzyme activity factor to calculate the enzyme
activity. This value can be calculated using the equation in the box below.

umol produced 1 6
Unit = . _ A —* 10" uM V, (L)
min At ¢M cm )b M

€ = molar absorption coefficient (M'cm™)
b = cell pathlength (cm)

V; = final volume in the cuvette ()

A = absorbance

t = time (min)
5. Click Wavelength Range.

6. Enter the wavelength range for each measurement and click OK. See V-3-1. Time Based
Kinetics for more information.

& Wavelength Range [

Insert Delete

No Start End
. Yavelength{nm) Wavelength{nm)

OK | Cancel |

7. After setting parameters for Experiment Setup, Baseline Correction and Enzyme Activity is
complete, click OK.

8. Measure the blank.

9. Measure sample. The overlay of all the spectra is displayed in the Spectrum Radar window
during the entire measurement.

10. After the experiment complete, the Regression Curve is generated.

11. Save and print spectra and data as required.
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V-4-5. Enzyme Mechanism Mode

(w] Use Enzyme Mechanism Methods to collect the plots, K, and V. from a set of kinetic samples.
@] Procedure

1. Select New.

2. Select Enzyme Mechanism in the Experiment Type. The method dialog box is displayed.

& Method =)

Experiment Type: Enzyme Mechanism (= Open [HSave

Experiment Setup »
Baseline Correction 3
Enzyme Mechanism ¥
Time Unit Sec -
Total Run Time 60

Initial Delay Time 0

Interval Time 10

Rate Calculation Type Zero Order -
Start Time 0

End Time 60

Enzyme Activity Unit mg

Enzyme Activity Factor 0.9

_.f Substrate Concentration...

Save as Default | Cancel |

3. Setup Experiment Setup and Baseline Correction parameters. See V-1-1. Wavelength
Monitoring for more details.

4. C(lick Enzyme Mechanism and setup test parameters as follows:
a. Time Unit: Choose a time unit (min, sec, msec).
i . min unit: Recommended Interval Time: over 1 min
ii . sec unit: Recommended Interval Time: over 3 sec
iii. msec unit: Recommended Interval Time: over 2500 msec
b. Total Run Time: Enter the total run time for measuring samples.
c. Initial Delay Time: Set the holding time before the first sample measurement. If “0”
is entered for the initial delay time, the measurement is taken immediately.
d. Interval Time: Set the interval time between the measurements.
e. Rate Calculation Type: Select the order for the rate calculation. Select form: Zero
Order, Initial Rate, First Order and Delta Au, See V-3-1. Time Based Kinetics for

more information.
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Start Time: Enter the time to start calculating enzyme activity.

End Time: Enter the time to stop calculating enzyme activity.

= @ -

Enzyme Activity Unit: Enter the enzyme activity unit.

Enzyme Activity Factor: Enter the enzyme activity factor to calculate the enzyme
activity.

5. Click Substrate Concentration.

6. Enter the wavelength range and substrate concentration for each test and click OK.

.,
& Substrate Concentration (]

Insert Delete

Start End Substrate
Wavelength{nm) | Wavelength(nm) | Concentration

Sample
No,

Use concentration as sample name: oK Cancel
L

7. After setting parameters for Experiment Setup, Baseline Correction and Enzyme Mechanism

is complete, select OK.
8. Measure the blank.

9. Measure samples in the order of the Substrate Concentration. The overlay of all the full

spectra is displayed in the Spectrum Radar window during the entire measurement.

10. To see enzyme plot, click ViewEMResult.

.
Enzyme Mechanism @ & & § Iﬁ(‘;.I’iEWEI'l.|'IRE$uID
\/

11. Click ¥ and select a plot type to open. ( Michaelis-Menten, Lineweaver-Burk, Hanes-Woolf,
Eadie-Hofstee Plot)

Michaelis-Mentegq |-

Michaelis-Menten
Lineweaver-Burk
Hanes-Woolf
Eadie-Hofstee
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12. The graph can be viewed if a single plot is selected.

13. Save and print spectra and data as required.

<’-> Enzyme Mechanism Plots

The effect of the substrate concentration on the rate of an enzyme-catalyzed reaction is
shown graphically by the Michaelis-Menten plot. The Michaelis- Menten plot is constructed
from the analysis of a set of samples with varying substrate concentration. The
concentrations for each set are entered and stored with the rates of each sample. Three

other plots are derived from the Michaelis-Menten equation, namely, Lineweaver-Burk
plot, Hanes-Woolf plot, Eadie-Hofstee plot.

Michaelis-Menten Plot Lineweaver-Burk Plot
-1 1 K, 1
="
v V¥, V,[5]
e B
Vv
[s1 1S}
Hanes-Woolf Plot Eadie-Hofstee Plot
- [§] K 1
U =2r g 18]
v ¥, V,

[Shve v
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V-4-6. Thermal Denaturation Mode

@] Use Thermal Denaturation modes to collect the temperature based data and perform a classical

DNA melting experiment.
(W] Procedure
1. Click New.

2. Select Thermal Denaturation in Experiment Type. The method dialog box is displayed.

& Method

|

Experiment Type: Thermal Denaturation

Experiment Setup
Baseline Correction
Thermal Denaturation
. Edit Heating (Cooling) Rate(*C/min)

Equation Expression
Calculation Start Temperature(*C) 30
Calculation End Temperature(*C) 80
Molarity (mol/L) 8
. Wavelength Range...

Save as Default

= Open [ Save

Start Temperature(*C) a0

End Temperature(*C) 100

Holding Time (min.) 0

VWolume Correction Mo -
Volume (T)=0.99829+104.5*10"-6

Tm_Method 15t Derivative -

DMNA Pair Length(K) 10

Equation Mame %

2.44* (Tm - 81.5 - 16.66 * log (M)+50

»

»

<«

Cancel |

3. Setup Experiment Setup and Baseline Correction parameters. See V-1-1. Wavelength
Monitoring for more details. In Sampling Type of Experiment Setup, select Single Cell

Peltier.

@ For more details of the Peltier Accessory temperature setting, refer to the Peltier

Temperature Control Unit (Single) manual.

4. Select Thermal Denaturation and setup test parameters as follows:
Edit Heating(cooling) Rate(C /min): Set the temperature interval for one minute.

M Thermal mode provides multi-step ramping. Both single-step ramping and multi-step

ramping can be set by adding or delete step of interval.

@ Sample is measured as interval of rate.
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& Heating (Cooling) Rate =

Insert Delete

No. | Start Temperature | End Temperature Rate (°C/min)
1 30 60 5
2 60 80 1
3 80 100 10

Cancel

Start Temperature: Enter the start temperature for the measurement.
End Temperature: Enter the end temperature for the measurement.

Holding Time: set a period for holding the temperature constantly before each
measurement.

Volume Correction: If volume correction is selected, the baseline corrected
absorbance value is corrected for the thermal expansion of an aqueous buffer.

The default equation for volume correction is:

Volume (T) = 0.99829+104.5 * 10°°T+3.5 * 10°°T?

Tm_Method: Select a method for determining Tm (DNA melting temperature).
Options include: 1st derivative and Average.

DNA Pair Length (K): Enter the DNA pair length. If a DNA pair length is above 5000,
enter as “0".

Equation Name and Expression: The melting range is calculated within the
specified calculation range by defining the low temperature where the slope begins to
increase steadily, and the high temperature where the slope approaches zero again.
The default equation for the calculation of %G-C (Guanine-Cytosine) base pairs is:

%G-C=2.44 * (Tm — 81.5 - 16.66 * log(M) + 500/K )

Where M is the molarity in mol/I, K is the DNA base pair length.

If a DNA base pair length (K) is entered as ‘0’, then the equation becomes:
%G-C= 2.44 * (Tm - 81.5- 16.66 * log(M) )

Calculation Start Temperature: Enter the start temperature for calculating the Tm

value using the selected method.
Calculation End Temperature: Enter the end temperature for calculating the Tm

value using the selected method.
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5. After setting parameters for Experiment Setup, Baseline Correction and Thermal
Denaturation are complete, select OK.

6. Measure blank.
7. Measure samples.

8. Save and print spectra and data as required.
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VI. View Menu

@ The View menu includes commands to change and customize software windows as show
below.

View

Move »

A Absorbance Alt+A
#T Transmittance Alt+T
Reflectance Alt+R
Intensity Alt+l

L
=

Spectrum Radar
Spectrum List
Spectrum Information
View Bar

Measure Bar
Standard Toolbar
Trace Bar

Status Bar

Lamp Bar

<lale]afelc]a]s]x]i=

Experiment Information...
User Information..

Customize...
Resel Tool Bar

Command Function

Move Select another experiment mode
Absorbance Display the unit of Y-axis by absorbance
Transmittance Display the unit of Y-axis by transmittance
Reflectance Display the unit of Y-axis by reflectance
Intensity Display the unit of Y-axis by intensity

Spectrum Radar
Spectrum List
Spectrum Information
View Bar

Measure Bar
Standard Toolbar

Trace Bar

Display spectrum radar on the screen
Display spectrum list on the screen

Display spectrum information on the screen
Display view bar on the screen

Display standard toolbar on the screen
Display standard toolbar on the screen

Display trace bar on the screen
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Status Bar Display status bar on the screen

Lamp Bar Display lamp bar on the screen
Experiment Information Display experiment information
User Information Display user information
Customize Change toolbar style
Reset Tool Bar Reset toolbar on the screen
VI-1. Move
w] Use the Move command to select the experiment method. A new window and method will be
displayed.
View

Equation Calculation
Find Peak/alley
Thickness

Color Analysis

Multi Component Analysis

Quantification Standard
Quantification Sample

Time Based Kinetics
Temperature Based Kinetics

Nucleic Acid Analysis

Enzyme Activity

Enzyme Mechanism
v Thermal Denaturation

Protein Analysis

Cell Density

VI-2. Absorbance

m] Use the Absorbance command to convert the unit of the Y-axis to absorbance mode.
(m] Procedure

1. Click Absorbance, and the unit of the Y-axis changes to absorbance mode.
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VI-3. Transmittance

m] Use the Transmittance command to convert the unit of the Y-axis to transmittance mode.
m] Procedure

1. Click Transmittance and the unit of the Y-axis changes to transmittance mode.

VI-4. Reflectance

m] Use the Reflectance command to convert the unit of the Y-axis to reflectance mode.
(m] Procedure

1. Click Reflectance and the unit of the Y-axis changes to reflectance mode.

VI-5. Intensity

w] Use the Intensity command to convert the unit of the Y-axis to intensity mode.
W] Procedure

1. Click Intensity and the unit of the Y-axis changes to intensity mode.

VI-6. Experimental Information

W] Use the Experiment Information command to exchange the experiment information.
W Procedure

1. Select Experiment Information.

& Experimental Information =

oK
Title Untitled-1

System Name ABC Cancel
5/27/2015 8:47:45 AM

Comment TEST

Sample Name Sample

2. Enter Title, System Name and Comment information.
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3. Select OK. You can check Experiment Information at the print.

& Print SERCE X
§ ==
f = Print Contents Print
> .
N . Perkin Elmer Logo
User Pk
Company Logo SuEEEuOo

Mame: &

| Experiment information ! =

File Name: Unted 2
Tite: Unttied-1

Comment TEST

Instrument Serial No.: ZB5K5051501
Saitware Version: UV Lao 4.0.0

ser Information
xperiment Information

Title Close

xperimental Date

strument Serial No_
Firmware Version il
Software Version

Metfiod

Experiment Type : Muiti-Component Analysis

m

57
Daks Type: Absorbance
Sampiing: Single Call Holder

esult Data
Result Data # [¢] Spectrum List
[I——r [ BipFem] [ BopPu] | sdeaPPW] | Chisqere Sample Spectrum
L Samplet 1 000000 I 000000 I 0.00000 1 000000

Printer

frum List
Speotrum Li: [FX Document Centre 286 PCL & | Printer Setting

Sample Spectrum

Absoibarcs (U]

< i »
U T B T S

VI-7. User Information

(W] Use the User Information command to exchange the user information.
W] Procedure

1. Select User Information.

9 User Information

admin

K
Company AMA Cancel

2. Enter Company information and click OK. You can check User Information at the

print.
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W =
: ==
t FPrint Contents Print
] Perkin El
1> m"' Eimm: Lo Open Logo

s Bamin ] = [ User infarmation

Erammmi [ Hama

o o e S8k W o) Close

e s L oorn T Expenmont ion

# B Methad

[ Resull Dty

# B Spectum Lest
Sampie Spacirum

shvomTy ()

Prieser

Inmmmm:um-. BEPCLE v| anarsmml

VI-8. Customize

w] Use the customize command to hide and create the toolbars and disable all of the user's editing

options.
®] Procedure
1. Click Toolbars tab.

Select toolbars desired.

-
Customize

Toolbars |Con1mands I Options I

& standard Toolbar
v Main Menu

2
I3
[V Spectrum List
I3 Experiment Setup

View Bar
Spectrum Radar

¥ Trace Bar
v Status Bar
¥ Measure Bar
|7 Lamp Bar

Rename |
Delete |
Feset... |

Keyboard....

Close
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3. Select New. Enter the new toolbar name and select OK.

2] = )

’
Customize

Toolbars ICommands I Options I

[ Standard Toolbar

Toolbar Mame:

ICustom'I
ok | Cancel | !

N

Keyboard ... Close
4. Select the Commands tab.
F B
Customize m
Toolbars  Commands IOptionsI
Categories: Commands:
File: -
Edit New
Weasure Open
View
Wath Close
Window
Help Close All
Save
5
— Degcription
Modify Selection |
Keyboard. .. | Close |

5. You can create a tab. Select Keyboard. The following dialog box will be displayed.

-
Customize Keyboard

Lategories: Commands:

Edit New

Measure Open E|

View .

et ciose [ peim |

Window

Help Close Al Remove |
Cawa i ResetAl.. |

Press new shartcut key: Current Keps:

=)
- Close |

" Description:
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6. Select Options tab.

7. Choose the options required, and then select Close.

Customize l T |-

Toolbars ] Commands Options l

Perzonalized Menus and Toolbars
™ tMenu show recently used tools first

-

Reset Menu Uzage Data

Other
™ Large lcons

[+ Show ScreenTips on Toolbars
¥ Show shortcut Keys in SereenTips

Menu animation: [Mone) hd

Keyboard... | Close
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II. Math Menu

@] The Math menu includes commands to analyze the collected data.

Math

Smaoathing...
Derivative...

Scalar Add...

Scalar Multiply...
Scalar Divide...

Log...

Add
Subtract...
Average

Area

Command Function
Smoothing Smooth the spectrum
Derivative Obtain the data after applying a derivative
Scalar Add Add a constant value to the y-value in the
spectrum
Scalar Multiply Multiply the y-value in the spectrum by a constant

value

Scalar Divide

Divide the y-value in the spectrum by a constant
value

Log Compute the common logarithm of the y-value in
the spectrum

Add Obtain the added data of selected spectra

Subtract Obtain the subtracted data of two spectra

Average Obtain the average data of the selected spectra

Area Perform to calculate the area
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VII-1. Smoothing

(W] Use the Smoothing command to smooth the spectrum.
W] Procedure

1. Click Smoothing. The following dialog box is displayed.

& Smoothing [
oK
Smoaothing Yes -
Window Size 19 - Cancel
Paolynomial Degree 5 -
Processing Spectrum Add new spectrum -
3
2
1
01 I'A‘
200 400 £00 800 1000

2. Set the function parameters.
a. Smoothing: Select Yes or No.
b. Window Size: Select the data point to use to smooth the spectrum.
b3

=3
o

Window size=6

Wavelength

c. Polynomial Degree: Select the dimension of curve fitting.

d. Processing Spectrum: Select Add new spectrum or Change original spectrum.

3. After setting parameters is complete, select OK. The result is displayed in the main window.
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<=> Savitsky-Golay Smoothing

UV Lab uses the Savitsky-Golay method for the data smoothing. Using the Savitsky-Golay
method results in the elimination of (window size)/2 points on each end of the smoothed
value in the middle of the window. It is the preferred method for noise reduction and is also
recommended for smoothing because no truncation of the data occurs.

VII-2. Derivative

W Use the Derivative command to obtain the derivative data of the spectrum.

W Procedure
1. Select Derivative. The following dialog box will be displayed.
& Derivative (S

Derivative Order 1

Processing Spectrum  Add new spectrum - Cancel

2. Select OK after entering the Derivative Order number and selecting the Processing

Spectrum. The result will be displayed in the main window.

VII-3. Scalar Add

m] Use the Scalar Add command to add a value to the Y-axis of selected spectra.

W Procedure
1. Select Scalar Add. The following dialog box will be displayed.
r@ Scalar Add =)

[E oK
* Add new spectrum Cancel

" Change original spectrum

2. Enter the value to add to the spectrum.
3. Select Add new spectrum or Change original spectrum.

4. Select OK. The result will be displayed in the main window.
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VII-4. Scalar Multiply

W] Use the Scalar Multiply command to multiply the Y-axis of a spectrum by a value

m] Procedure

1. Click Scalar Multiply. The following dialog box will be displayed.

=

-

& Scalar Multiply

|2

f« Add new spectrum
" Change original spectrum

"

Cancel

2. Enter the value to multiply the spectrum.

3. Select Add new spectrum or Change original spectrum.

VII-5. Scalar Divide

(W] Use the Scalar Divide command to divide the Y-axis of a spectrum by a value

(m] Procedure

1. Select Scalar Divide. The following dialog box will be displayed.

Select OK. The result will be displayed in the main window.

-

& Scalar Divide

E

* Add new spectrum
" Change original spectrum

"

Cancel

ke

2. Enter the value to divide the spectrum.

3. Select Add new spectrum or Change original spectrum.

Select OK. The result is displayed in the main window.
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VII-6. Log

@ Use the Log command to compute the log of a spectrum.
W Procedure

1. Select Log. The following dialog box will be displayed.
© Log e

&+ Add new spectrum

" Change original spectrum Cancel ‘

2. Select Add new spectrum or Change original spectrum.

3. Select OK. The result is displayed in the main window.

VII-7. Add

] Use the Add command to add the Y-axis values of selected spectra.

(m] Procedure

1. Select desired spectra to add together by clicking the spectra while holding down the Ctrl
key.

2. Click OK. The result is displayed in the main window.

VII-8. Subtract

m Use the Subtract command to subtract the Y-axis values of two spectra.
W Procedure
1. Select two spectra to subtract by clicking the spectra while holding down the Ctrl key. The

following dialog box is displayed.
i Subtract lﬁj

(* Samplel - Sample2

(" Sample2 - Sample1 Cancel
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2. Select the appropriate equation.

3. Click OK. The subtracted result is displayed in the main window.

VII-9. Average

w] Use the Average command to calculate the average of selected spectra.
W] Procedure

1. Select the spectra to average together by clicking the spectra while holding down the Ctrl
key or using the Select All command.

2. Click OK. The average result is displayed in the main window.

Name AU(350.000nm) | AU{440.000nm) | AU{546.000nm) | AU{590.000nm) | AU{635. 000nm)

Sampled 2.67510 0.99745 0.96795 1.03574 1.00894

Sampleb 267174 0.99715 0.96829 1.03403 1.00831
Average of Sampled & Sample5 267342 0.99730 0.96812 1.03488 1.00863

VII-10. Area

@] Use the Average command to calculate the average of selected spectra.
W] Procedure

» Use the Area command to calculate the are in the specified range
» Procedure

1. Select Area. The following dialog box is displayed.

[ Area Calculation A Iﬁ
Result Chart
A I I I I Cancel
Exclude 3 r ________________________________
Baseline I
r View Area

Value

Start Wave (nm)
288.52

Absorbance (A1)
r

End Wave (nm)

46481

Area -

T T T T T
200 400 500 200 1,000
P 1 Viaveiengh (o)
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2. Set the parameters.
a. Exclude Baseline: Exclude the baseline from the calculated area value automatically.
b. View Area Value: Display the area value in the result window.
c. Start Wave (nm): Enter the start wavelength for the area calculation.
d. End Wave (nm): Enter the end wavelength for the area calculation.

e. Area: Display the calculated value.

3. After entering the parameters, click Area icon. A

4. The calculated area and range are displayed in the Area tab. If you check View Area value,

the area and range are displayed in the result window.

[s Area Calculation ‘ &J
Result Chart
' ok
3 : : : Cancel
Exclude O N SO A
Baseline I
View Area

<

Value

Start Wave (nm)
288.52

Ahsorbance (2J)

End Wave (nm)
464.81

Area

93.95914

T T T
800 200 1,000
‘Wavelength (nm)

Wavelength Monitoring | &, & & o7 Y I

2.0
1.5
1.0

0.5

Absorbance (AU)

0.0

200 300 400 500 600 700 800 900
Wavelength (nm)

Name |AU(A00.000nm Area |Exclude Baseline|Area Bange{nm)}
Sample1 1.13052 72.4862 Yes 288.52~464 81
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VIII. Display Function Tools

m] Use the display function tools to modify the display of the main window as desired.

Tool icon

B 2L R

e, &

Function

Zoom In

Zoom Reset

Y

AXxis

Auto Scale

Add Label

Edit Label

Properties

Tool icon

£ B B

Yiew 3D

Function

Pick Peak

Pick Valley

Cursor

To Left

To Right

View 3D for
kinetics mode

VIII-1. Zoom In / Reset / Auto scale

W] Use these icons to zoom, reset and auto scale the selected area in the main window.

(] Procedure

1. Select Zo

2. Select the zoom area using the mouse, as shown.

a1}

[gul

om In.

Absorbance(Au)

.

e

[

Y

300 400 a00

Wavelengt

G600 700 500
h (nmy

Ahszorbance(Au)

—

3. To restore the original range, select Zoom Reset.

n

o

=
n

=
o

400 420 440 450 480
Wavelength (nm)

4. To Auto scale the Y axis, select the Y Axis Auto Scale.

500

520
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VIII-2. Add / Edit / Delete Label

@ Use these icons to add, edit and delete labels in the main window.
m] Procedure
1. Select Add Label.

2. Set the label at the required position using the mouse, as shown below.

~
fan}

\

=
in

Absorbance(Au)

=
fam]

420 440 480 480 500 520 540
Wavelength (nrm)

3. The following dialog box will be displayed.

G Add Label = &3 |
¥ Delete Label Ayial - 9 -B I U
MName Wavelength{nm) | |
Samplel 446

oK | Cancel

4. Enter comments, and select a font style and size.

5. Select OK.

Label Test

g 1.0

i}

(&}

=

o

= 05

[=}

oy

-=

=

0o

420 440 450 480 500 520 540

YWavelength (nm)

6. To edit or delete the labels, click Edit Label and edit or delete the labels as desired.
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VIII-3. Pick Peak / Valley

W Use these icons to pick peaks/ valleys or seek the data.

(m]

1.

N

Absorbance(Au)

Absarbance(Au)

Select the spectral range using the mouse. The labels of the peaks or valleys are displayed as

400 420 440 480 480 500 520
Wavalength (nm)

To delete a peak/valley, select the peak/valley in the result window and click the right

Procedure

Select Pick Peak/ Valley.

shown below.
15
1.0
oo

400 420 440 460 480 500 520
Wavelength (nm)

mouse.

Click delete or delete all as shown.
Name No. Peakinm) Peak{AU)
Sample1 1 241200 0.3829

2 249970 0.1165
3 278.210 0.3274
4 287350 0.3597
5 333.690 0.1651
6 345400 0.1403

Delste
Deleteall

Copy

VIII-4. Properties and Display Interval

W] Use these icons to change chart properties in the main window, such as the chart color, display

interval, grid, X Axis, Y Axis and line properties.

m] Procedure

1.

Click Properties.

2. Change properties as follows.
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3. Click OK when finished.

[Legend [N
[Grid [

[YAxs P

Line

ok |

Properties
Chart ¥
Background Color
Auis Color I
Display Interval 1 -

_I

Cancel |

»

Grid: Select to display X and Y grids.
X, Y Axis: Set the range of X and Y Axis.

Line: Select the color and pattern of the spectrum lines.

VIII-5. 3D Graphic mode

Chart: Choose the colors of the background and Axis color.
Display Interval: Select the wavelength display interval: 0.1 nm, 0.5 nm, 1 nhm, 2 nm.
Legend: Select to display the legend on the chart and where to position it.

(W It is possible to use the 3D the graphic mode in the kinetics modes: Time Based Kinetics and

Temperature Based Kinetics, and the Bio modes: Enzyme and Thermal Denaturation. Click Veiw

3D to use this feature.

R

3D Graphic Spectra Mode

Absarbance(Au)

o o = = =
o m o b e

220 230 240 250 260 270 280 250 300 310
Wavelength{nrm)

Time Based Kinetics
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IX. Window Menu

w] The Window Menu to arrange the windows and show the current windows.

Window

= Tile Horizontally

[0 Tile Vertically

% Cascade

Command Function

Tile Horizontally Display the windows in the horizontal tile mode
Tile Vertically Display the windows in the vertical tile mode
Cascade Display the windows in the cascade mode

IX-1. Tile Horizontally

(w] Use the Tile Horizontally command to align the windows in the horizontal tile modes as below.

£ CHUV LabwSimulation#2.gdt (=Nl =
Wavelength Monitoring | & @ & | Rl & 4 B

-]

ES

L]

g QJ g/—_

5

2

20

2 200 300 400 500 600 700 800 900 1000 1100

Wavelength {nm)

Name | AU(198.000nm) AU(235.000nm) | AU(257.000nm) AU(313.000nm) | AU(350.000nm) | AU(4

Sample1 4.00000 4.00000 4.00000 4.00000 1.28103 |
& C:HUV LabWSimulationw1.gdt o || = g
Find PeakiValley | ® & & o s [

—J

<

3

g2 1

£

20

2 200 300 400 500 600 700 800 900 1000 1100

Wavelength {nm)

Name No. |Peak(nm) Peak(AU)| No. Valley(nm) Valley{AU)
Sample1 1 268.600 0.40853 1 266.700 0.22590
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IX-2. Tile Vertically

w] Use the Tile vertically command to align the windows in the vertical tile mode as below.

& CWUV LabwSimulation#2.gdt == | & c:#Uv Labwsimulationwl.gdt

===
Wavelength Monitoring | & & & | BB & i [~

Find Peak/Valley | & @, §. | B & | o i 4ot

Absorbance (AU)
Absorbance (AU)

0 M

200 400 600 800 1000 200
Wavelength {nm)

400 600 800 1000
WWavelength (nm}

Name | AU(198.000nm} | AU(235.000nm) | AU(:

Name No. Peak{nm) |Peak{AU}) MNo.
Sample1 4.00000 4.00000

Samplel 1 268.600 0.40853 1

IX-3. Cascade

] Use the Cascade command to align the windows in the cascade mode as below.

& CUV LabwSimulation#1 gdt [= = |[== |]

= e =)

Fi o C#UV Labwsimulationw2 gdt
Wavelength Monitoring | & & & = Y i

3
2

1

Absorbance (AU)

0

200 300 400 500 600 700 800 900 1000 1100
Wavelength (nm)

Name  AU{198.000nm} AU{235.000nm} AU{257.000nm} AU{313.000nm}
Sample1 4.00000 4.00000 4.00000 4.00000

W The titles of the current windows are displayed as below.
1 CAUY LapvSimulationy1.gdt
v 2 GOV Lab\Simulation'2. gdt

® Procedure
1. To view a different window, click the window you want to view and the selected window is

displayed.

2. When the data in the window is saved, the file titles are listed.
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X. Help Menu

@ The Help Menu contains the Help contents for UV Lab software.

Help Command Function
@ Contents
About... Contents Display UV Lab Software Users Guide as PDF file
About... Display the version of UV Lab Software

X-1. Contents

W] Use the help section for suggestions on using UV Lab software more effectively.

X-2. About...

(m] About UV Lab contains information on the version of the software and name of software, as

shown below.

& uvLab =)

Bio Analysis
Color Analysis
Multi-Component Analysis
System Performance Validation

Lambda 265 >
UV Lab Version4.0.0 beta
Nl 1 517 7, |
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XI. System Monitoring

@] Use System Monitoring to check the overall condition of the instrument. It provides a
step-by-step explanation with figures, for the wavelength calibration of the spectrophotometer

and the position calibration Multi Cell Holder.

& System Manitoring ==
Measure
General
D Run Blank Alt+B Wavelength Calibration
E Run Sample Alt+3 Multicell Calibration
o

& Method.. Alt+h

Options...

0

m SYSTEm e ring = i
JED | Blank ‘ | Parameters
View
& e - WMeasurement
Parameters

lteration | 1 Cur. 1
[ X:Wavelength

Close i

Command Function

General Use to test sample simply for checking the instrument, to set the
parameters for the measurement. This mode for Service Engineer.

Wavelength Use to perform a wavelength calibration of the instrument using

Calibration standard samples.

Multicell . . e
u. : . Used to calibrate the cell position of the Water Jacketed 8-Position

Calibration

Multi-Cell. This option only appears if 8-Position Multi-Cell
accessory is recognized by the instrument mode appears.

XI-1. General

@] Use this mode for service engineer.
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XI-2. Wavelength Calibration

@] Use this mode to calibrate the wavelength using a standard sample.

M Do not change the setting randomly.

1. Select Wavelength Calibration in the System Monitoring. Then following dialog box will be

displayed.

=)

& System Monitoring

General

Wavelength Calibration

Multicell Calibration

Calibration Value
[1] 1264E-07 [2] i524E-04 [3] 1.79672 [4] 144.876

Measure Load / Calibration

Blank . Sample No. -

Add Sample_|

Calibration
Delete Sample ‘

Total PeakNo.: 0

Close

a. Calibration Value: Indicate 3 factors for calibration curve.
b. Measure: Use to measure the blank, absorbance and intensity.

c. Load/Calibration: Use to retrieve spectra of standard samples stored in a current

window and to perform calibration progress.
d. Total Peak No.: Show the total peak numbers of entered values of standard materials.

XI-2-1. Wavelength Calibration Procedure

1. Select Wavelength Calibration. The Calibration Standards dialog box is displayed.

2. The“Standard.dat” file, which is stored in the Standard folder as the default, is opened. These
values correspond to the wavelength positions of the absorbance peaks of the standard
samples. Check these values for accuracy. Change the values to match those in the calibration

certificate of the standard samples used, if necessary, and select OK.
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-
& Calibration Standards (S
File  Edit

holmimum F1 didymium
241.04 279.55 807.02
278.05 360.9
287,57 536.4

333.47 B37.7

345,53

361,11

386

416.83

451,36

485,21

537.21

B41.15

1o =S | e e 0 g —

— |

Cancel

» Holmium: Refers to the Holmium Oxide Solution Standard. Enter the 12 values from the
certificate of calibration closest to those shown in the default table above based on a SBW
of 3 nm.

P F1: Refers to the Holmium Oxide Filter Standard. Enter the 4 values from the certificate of
calibration closest to those shown in the default table above based on a SBW of 3 nm.

» Didymium: Refers to the Didymium Filter Standard. Enter the 2 values from the certificate

of calibration closest to those shown in the default table above based on a SBW of 3 nm.

3. The following dialog box is displayed. Click OK.
UV Lab S

Data saved to C:WUV Labwstandard#standard_MS.dat
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4. Remove the sample from the cell holder and click Blank.

& System Monitoring

Wavelength Calibration

M) [B68E07 (21 3404 [3) 742700 l-‘l-‘

Load / Calibration——————
J sample No. | -]

Abs. |§| Add Sample | !
Inten. |ﬂ Delete Sample Calbration

Total Peak Mo 18

Close |

5. Place standard sample 1 (Holmium oxide solution) in the cell holder and click Absorbance.

& System Monitoring

Wavelength Calibration

Calibration Value

|0 SGREGT 1 TaMEGS ©) i7azmEn ) fENTeas |

~Measure Load / Calibration —————————
Blank | Smueuo.l vl

af

Inten | @

Add Sample

Calibration
Delete Sample |

Total Peak Mo 18

Close
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6. Select Add Sample to save the data from Sample 1 and select 1 for the Sample No.
& System Monitoring

Wavelength Calibration

Channel

Calibration Value
| S0 1 fE0s [ it @ 7 |
~ Measure ~ Load / Calibration

T | gI P B

L. Calibration

Inten. | gl Delete Sample

Total Peak Mo 18

Close |

7. Place the Standard Sample 2, F1 (Holmium Oxide) filter in the cell holder and click
Absorbance.

8. Select Add Sample to save the data for Standard Sample 2 and select 2 for the Sample No.
& System Monitoring

Wavelength Calibration

Ahzorbance (A

Channel

Calibration Value

10 SSED [ FHEDS ©) 7S 0 (9795 |

Measure —Load / Calibration
Blank | J sample tigf 2 <]
Inten. | gl Delete Sample |

Total Peak Mo 18

| Calibration

Close |

9. Place the Standard Sample 3 (Didymium filter) in the cell holder and click Absorbance.
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10. Select Add Sample to save the data for Standard Sample 3 and select 3 for the
Sample No.

& System Monitoring

[X]

Wavelength Calibration

Ahzorbance (AU)

"mmﬁon Value

[1] [BBSE-D7 [2] 734E04 [3] 1742791 141-‘

~Measure —Load / Calibration

Blank J sample No| [3 ]
rs | 2] |
Inten |ﬂ Delete Sample

Total Peak Mo 18

11. After measuring and adding all standard samples, select Calibration.
& System Monitoring

Wavelength Calibration

Absorbance (&)

"Cai)mﬁoll Value

(0 SOEVT (2 THEDS ) (742791 14 97925 |
~Measure — ]
Blank | |

Inten. | gl Delete Sample

Total PeakMo: 18

Load / Calibration
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12. The following dialog box is displayed. Find the peaks for each standard sample and add them

in this window. See XI-2-3. Peak Finding for more information.
& System Monitoring

Wavelength Calibration

{lﬂ BESE07 (2] {3404 (3] |742791 [4) 1317928

Sample No. [~ Mouse Find Add Delete
[1 - e — | Peak Peak
Auto Peak Find—————————
PeakMo. | 1 ) Calib Save
’7 [ dto 1024 Auto Find Peak Proc.

Total Peak Mo 18 Current Feak No.: 0

13. Select ‘1’ in the [Sample No.].

14. Find 12 peaks for Standard Sample 1 (Holmium oxide solution) and add them as shown

below.
& System Monitoring

Wavelength Calibration

(l" BESE07 (2] TAE04 (3 (742791 [4) 1317928

Sample No. [~ Mouse Find Add Delete

[4 - I — | Peak Peak

’r:\uto Feak Find

PeakMo. | 1 Calib Save

- to - Auto Find Peak Proc.

Total Peak Mo 18 Current Peak No. : 12

Close |
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15. Select ‘2’ in the [Sample No.].

16. Find 4 peaks for Standard Sample 2 (F1 Filter) and add them as shown below.
& System Monitoring

Wavelength Calibration

Abgorbance (A7)

Calibration Value

("l BSSE-7 [2] 34E04 [3] 1742791 [4] 131.7928
Sample No. ¥ Mouse Find Add Delete
[2 - I — | Peak Peak
Auto Peak Find

PeakMo. | 1 ) Calib Save

’7 [ 255 to | 284 Auto Find Peak Proc.

Total Peak Mo.: 1B| Current Peak No. - 16

Close |

17. Select ‘3’ in the [Sample No.].

18. Find 2 peaks for Standard Sample 3 (Didymium filter) and add then as shown below.
& System Monitoring

Wavelength Calibration

Ehzorbance (A1)

Channel
Calibration Value
(m [BOBE-07 (21 TAAE04 [3) (742791 [4] 1317926
Sample No. ¥ Mouse Find Add Delete

|3 Vl Find Peak | Feak Peak

Auto Peak Find—————
calib
[Peak No. B 0 cingpeak | Save

(1386 to Proc.

Total Peak No.: 18 Current Peak Mo. ;18
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19. Check the numbers of found peaks. If all peaks were founded, verify that the current Peak No.
is equal to the Total Peak No.

Calib

20. Click Calib Proc. ™ |. Check the result of the calibration curve and verify that all of the
data fits in the following Wavelength Error Trend window. If the calibration result is
acceptable (R? > 0.9999 Error Max. and Min. < +1), select OK. If the result is not acceptable,
repeat the calibration procedure.

& Wavelength Error Trend =)

R2: 0.9999973 Error Max.: 0.2265015 Error Min. : -0 6656189

< Error Trend »

IR PR L idiais

T T T T T T T T T 1
200 300 400 500 600 700 200 00 1,000 1,100

Wavelength
oK

21. Select Save then the below dialog box is displayed.

& System Monitoring &

General

Wavelength Calibration

Multicell Calibration

2hzorbance (1)

UV Lab

Wavelength Calibration Result Saved.

[4] 131.1588
i Delete

4 Peak

T — ——

Auto Peak Find
Peak No 1 Calib T
386 1o | 4gg Puto Find Peak Proc.

Total Peak Mo 18 Current Peak No.: 18

Close

22. Select OK to finish the wavelength calibration.
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XI-2-2. File & Edit Menu

After measuring and adding all standard samples, select Calibration. The following dialog box is
displayed. Peak points can be found and added for each standard sample here.

>
& Calibration Standards &J

File Edit

holmimum Fl1 didymium
241,04 27335 a0/7.02
278.05 360.9
28757 5364

333.47 E37.7

34563

36111

386

689

451,36

485,21

53721

B4 .15

1o =/ S| 0| || | | | 3| 3| —

Cancel |

1. Available commands in File menu and their function include:

Open  Chrl+0
Save Ckrl+5
Save As

» Open: Use the Open command to retrieve data for a standard sample stored in a

current windows.

& Open =)
o . : z = ]
U [+ Computer » Local Disk (C) » UVLab » Calib ~ [ #3 || seareh Cativ F)

Organize » Mew folder =~ [l @
\ Favories o Name . Date modified Type o
B Desktop || datal dat DAT File ‘

&8 Downloads || data2.dat DAT File 3 ‘
% Recent Places | datad.dat M DATFile i
| Filter_Setdat AM  DAT File

i Libraries | intensity.dat DAT File
| Documents | || Lamp_Intensity.dat DAT File
& Music || multicell.dat DAT File
= Pictures | MuttiCell_LabPro.dat DAT File
B8 videos | multicelll.dat DAT File

|| peakpoint.dat DAT File
1% Computer |_] Pel temp_Calib.dat DAT File
[ Peltier_Cal_External.dat 2 DAT File =
€ Network ~ 5§ i v
File name: | - | File -
Cancel |

» Save: Use the Save command to save data in the current window. The save window
showing the storage position will appear when Save is clicked.

P> Save As: Use the Save as command to save data using a new file hame. Select the

folder to save file in. Input the file name, and click Save.
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2. Available commands and its functions in Edit menu are as follows.

Copy Cell Chrl+C
Delete Cell

Cuk Cell Chrl4
Paste Cel Chrl+y
Add Row

Add Colurnn

Delete Row

Delete Column

Copy Cell: Use the Copy Cell command to copy cell.

Delete Cell: Use the Delete Cell command to delete cell.
Cut Cell: Use the Cut Cell command to cut cell.

Paste Cell: Use the Paste Cell command to paste cell.

Add Row: Use the Add Row command to add row.

Add Column: Use the Add Column command to add column.

Delete Row: Use the Delete Row command to delete row.

vV vV v v v v VvV .Y

Delete Column: Use the Delete Column command to delete column.

XI-2-3. Peak Finding

Peak finding is used to manually identify the correct peaks in the reference samples to use for

wavelength calibration as shown.

F;, System Monitoring e

General
Wavelength Calibration

Multicell Calibration

t t +
0 200 400
Channel

Calibration Value
[1]1 1264E-07 [2] i524E-04 [3] 1.79673 [4] 144876

Sample Ho. [~ Mouse Find Add Delete
1 - I | Peak Peak
Auto Peak Find
Peak Mo 1 Calib Save
410 qopa AutoFind Peak e

Total Peak No.: 18 Current Peak No.: 0
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Sample No. : The number of samples which was added, and find peak points by
designating each sample spectrum.

Find Peak, Add Peak, Delete Peak: Use to find peaks in the spectrum manually.

Zoom in the peak point to find in the spectrum and click Find Peak. The highest peak in the
area zoomed is found automatically. Select Add Peak to save the peak. Select Delete Peak
to delete it.

Calib Proc.: Select Calib Proc. after finding a satisfactory peak point for all spectra.
Wavelength Calibration will be performed and an Error Trend window will appear.

Save: Select Save to save satisfactory results.

» Mouse Find: Use to find and add peak using mouse dragging. Check Mouse Find and
designate peak finding area. One peak is found and added automatically in the designated
area without selecting Find Peak or Add Peak.

@ Peak Finding Procedure

1. Select the peak finding area.
Drag the mouse left to right on the main screen as shown below. The original condition can
be restored by dragging the mouse right to left while pushing the left mouse button.

;
0 200
Channel

2. Select Mouse Find. Click and drag the mouse from the upper-left to the lower-right over
the tip of a peak. A small blue square appears at the peak position identified.

14

Abzorbance (ALY

T T
0 200 400
Channel

If it is difficult to find the correct peak, unclick Mouse Find, repeat step 1 designating a
smaller area of the spectrum and try again.
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If the wrong peak position is identified, unclick Mouse Find and click Delete Peak. The

last peak position to be identified is deleted.

» Auto Find Peak / Peak No.: Use to find peaks with Auto Find Peak. Designate a peak
finding area and enter the number of peaks to find. Click the Auto Find Peak. The amount of
peaks can be found by the order of their value.

Auto Peak Find
Peak No. 18 [
50 to 300

+
0 200 400
Channel
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XI-3. Multi-Cell Holder Calibration

W] Use to calibrate the cell position of the 8-Position Multi-Cell holder.

1.

Select Multicell Calibration in the System Monitoring. The following dialog box is displayed.
& System Monitoring S|

General

Wavelength Calibration

Multicell Calibration

0

T (1150 [21510  [31870  [4]1230
Multicell [5]1590  [6]1950 [712295  [B]2640

Multicell Move

< =
Step |1

1‘23 6| 7| 8

4‘5

Calibration Parameters -
Total Step 2750 Multicell
Calibration Save
One step | 15 Result

P> Reset Multicell: Use for formatting the Cell holder.
» Cell Position: Show the saved data for each cell position of the Cell holder.

» Multicell Move:

3

4

5

3]

ail
buttons.

« Use to move cell position by clicking i ‘ :

¢ Use to move cell position using _==<| >> | pyttons by the entered step.

Calibration Parameters:

« Total Step: Show the limitation of operation of the cell holder pulse. Usually you can use
the set value as a default (2750).

» One Step: Show the units of the operation of the cell holder pulse (usually used as 15 value).

» Multicell Calibration: Use to find each position of the cell holder.
P Stop: Use to stop cell holder Calibration.

» Save Result: Use to save the data after Cell holder Calibration.
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XI-3-1. Multicell Calibration Procedure

1. Select Reset Multicell to format the 8-Position Multi-Cell holder.
2. Select Multicell Calibration. Remove all samples from cell holder and select OK.

3. The cell holder Calibration will start. The current process of calibration is shown.
& System Monitoring (i |

General

Wavelength Calibration

Multicell Calibration

HRIRITIRISIRIRN]

-
1,000 2,000

R [11180  [21510  [3]870  [411230
Multicell [5]1590 @ [6]1950 [712295 [B]2640

Multicell Move

1 5 ] 7

2‘3‘4

== | ==
Step 1

Calibration Parameters

Total Step | 2750 ¢ Multicell |
i ibration Save
Result
One Step 15 Stop
Close

4. When calibration is finished, select OK.

Rosat
5. Select Save Result to save data.
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