UV-Vis Analyst

Software for UV/Visible Spectrophotometer

User Manual

VERSION 1.0.1






Contents

FUNCT I ONS tiiiiiiieee et e e e e e e e s e eeee s 1
Main FUNCETIONS ittt e 1
Spectrum Processing FUuNCTioN . 2
System Check and Calibration Function ... 3

1S U= e L 3
PC System ReqUirements . 3
Install UV-Vis ANAlySt c e 4
Uninstall UV-Vis ANalysSt.iieeeeeeeeeeeeeeeeeeenen 6
RUN UV=ViS ANALYST .t 6
Setup Communication PoOrt..ee e 7

TN T L OAUCT L OMN ittt s 7
Main INEeTfacCe e 7
Menus Bar and TOOLlS BaT . sesineeeeees 8

(0] 1SN ar= B i N @ ) o E TP PP PP PP PP PPPPPPPPPPPPPPPPPPPR 14
Single Wavelength Photometric Measurement........... 14
Fixed Points Measurement .. 15

Multi-wavelength Photometric Measurement ............. 15
Concentration MeasuUrement .ceeeeeeeeeeeerereeeeeeeeeeeeeeenen. 17
Wavelength SCannNing .., 22
Time Scanning (Kinetic AnalySisS) .. 38

DNA/Protein MEASUTEIMENT w i eeeeeeeeeree e e e e e 41



Appendix

Methods of Quantitative Analysis ...



Functions

This section introduces the functions of the UV-Vis

Analyst.

Main Functions

Single wavelength photometric measurement
Go to a desired wavelength quickly and conveniently.
Photometric value display mode can be changed (%T or

Abs) .

Fixed Points Measurement
Multi-wavelength Photometric Measurement
Up to 20 wavelength points can be set up.

Results will be grouped into a table format

automatically.

Concentration Measurement
2 methods to set up the regression curve.

Up to 20 standards to set up the regression curve.
The UV-Vis Analyst will calculate the working curve
using a linear equation that fits the data.

Enter factor values to generate regression curve.

3 methods for curve fit.

Linear fit, Quadratic fit and Cubic fit.

Wavelength Scanning
Allow user to set scan step (0.1, 0.2, 0.5, 1.0 and
5.0nm) .
Spectrum display mode can be changed (Wavelength-%T
or Wavelength-Abs) .
Peaks and valleys will be automatically detected
after scanning (User can define the peak threshold).

Powerful spectrum processing functions are provided.



Time Scanning
Allow user to set scan Interval (0.5, 1.0, 2.0, 5.0,
10, 30 and 60s).
Spectrum display mode can be changed (Time-%T or
Time-Abs) .
Peaks and valleys will be automatically detected
after scanning (User can define the peak threshold).

Powerful spectrum processing functions are provided.

DNA/Protein Measurement
7 methods to measure DNA/Protein.
Wavelength points and ratios can be set up.
Results will be grouped into a table format

automatically.

Spectrum Processing Function

Trace a Spectrum

The cursor can be moved to a desired point in the
spectrum displayed on the screen and the photometric
data at this point is displayed.

Automatic Peak Detection

After a scanning is complete, peaks and valleys can be
automatically detected and listed in a table format.
They will also be labeled on the spectrum.

Scale Expansion

Simultaneous expansion of the X and Y axes are provided
with the “Zoom” function. Display range can also be
changed though the “Display Setup” function.

Differentiation

You can calculate and display the first through to the
fourth derivative spectrum for a given spectrum.
Derivative spectrum is useful for enhancing spectrum
data that are not readily apparent in an absorbance
spectrum.

Calculate Spectrum

You can calculate addition, subtraction, multiplication
and division between two spectra with the resulting



data displayed on the screen.

System Check and Calibration
Function

Instrument Validity Check

Up to 10 wavelength points can be set up in the
instrument validity mode. Two methods can be selected
(Photometric Validity measurement and Wavelength
Validity measurement) and tolerance can be entered.
Results will be grouped into a table format
automatically.

Dark Current Check
You can resample the dark current of the instrument.

Spectrum Bandwidth Check

A special scan for checking spectrum bandwidth that
will calculate the bandwidth value automatically.

Energy of Light Sources Check

It allows scan the energy of light sources with a fixed
gain (0-7).

Reset Wavelength
It affords to relocate the 656.1nm.

Starting

This section introduces how to start to use the UV-Vis
Analyst.
PC System Requirements
Pentium or above PC;
CD-ROM;
USB Ports;
512MB Memory (1GB or Above is strongly recommended) ;
50MB or above hard disc Space;

Microsoft Windows XP/Vista/7/8/10.



Install UV-Vis Analyst

Note: Please disconnect the USB Cable and
unplug the USB Key before install the
UV-Vis Analyst software.

1. Put UV-Vis Analyst disc in the CD-ROM;
2. Double Click to open the CD-ROM, and then, double
click Setup.exe which is under the root directory of

CD to start installation, click Next;

Welcome
Weloome to the installer for UV-¥is Analyst 6 44

It iz strongly recommended that you unplug the
USE cable of spectrophotometer and exit
Windows programs hefore contimming with this
installation

If you have any other programs running. please
olick Cancel, close the progrems, end run this
setup again

Otherwise, click Next to contimue

< Back

3. Choose install path, then click Next to copy files
to PC;

lation Folder
would you like U/-Vi= inalyst to be install

The seftware will be installed in the Folder listed below. To select a
different location, either type in a new path, or olick Changs ta browse for
an existing folder

Inztall W-Viz Analyst to
C:\Program Files (xB6)1UY-Yis Analyst ‘ ‘ e

Space required: 11.6 MB
Space arailable on selected drive: 78.83 GB

< Back || Hext > H Cancel




4.

5.

6.

will start install the USB Driver.

After finishing copy all files of UV-Vis Analyst,

CP210x USB to UART Bridge Driver Installer

Welcome to the CP210x USB to
UART Bridge Driver Installer

This wizard will help you install the drivers for your CP210x
USBto UART Bridge device

To continue, click Next

< Back Next > Cancel

Select “I accept this agreement”.

files to PC;

CP210x USB to UART Bridge Driver Installer

License Agreement TN

>

=z Tocontinue, accept the folowing cense agreement. To read the entire
= % agreemert, Use the scrol bar or press the Page Down key

LICENSE AGREEMENT
SILICON LABS VCP DRIVER
IMPORTANT: READ CAREFULLY BEFORE AGREEING TO TERMS

THIS PRODUCT CONTAINS THE SILICON LABS VCP DRIVER AND
INSTALLER PROGRAMS AND OTHER THIRD PARTY
SOFTWARE.TOGETHER THESE PRODUCTS ARE REFERRED TO
AS THE $ICENSED SOFTWARE? USE OF THE LICENSED

SOFTWARE IS SUBJECT TO THE TERMS OF THIS LICENSE v
Save As Print
| dont accept this agreement
< Back Next > Cancel

Click Finish to finish install USB Driver;

Click Next;

it

Click Next to copy



CP210x USB to UART Bridge Driver Installer

Completing the Installation of the
CP210x USB to UART Bridge Driver

The drivers were successfully installed on this computer.

You can now connect your device to this computer. if your device
came with instructions, please read them first

‘
| Driver Name Status ‘
| / Siicon Laboratories (sla... Ready to use

< Back Finish Cancel

7. Click Finish to finish all the setup.

Uninstall UV-Vis Analyst

Start—>All Programs —UV-Vis Analyst—Uninstall UV-Vis

Analyst to remove.

Run UV-Vis Analyst

Note: Before you run UV-Vis Analyst, please
check these things as follow:

Computer has connected to spectrophotometer by
using the USB cable;

Spectrophotometer is on main interface.

WL: 500.0nm o 10:00:00

D2 = [—]
W= (-

@ Quantitative Mode
® Wavelength Scan
@ Kinetics Mode

® DNA/Protein Mode

Multi-Wavelength Mode
System Utilit

There are two ways to start the UV-Vis Analyst:

Double-click shortcut icon gﬁ% on the desktop.



Start-All Programs-—UV-Vis Analyst-UV-Vis Analyst.

Setup Communication Port

On the UV-Photometer menu, click Comm. Hub Setup,
appears the following box, select the RS232 Port and
Baud Rate (38400), click OK.

Communication Hub Setup @

Select one from installed Drivers

BACrOEAsY. UVa.comm.rs232.mp2009.dl v

Setup
RS232 Settings
RS232Port (tom3 ¥

povdfion 22 & e ]

Introduction

We will introduce the UV-Vis Analyst in this chapter.

Main Interface

This is the main interface after start.



"4 UY-¥is Analvst

lew _LV-Photomster  Auto-Sample _Window _Help

Ready Pos: Unknown Abs:+1.3455 S:00000 R:000!

Menus Bar and Tools Bar

Menu bar and Toolbar are both provided in the software

offering you two ways to select a desired function.

On the menu bar,

the desired function.

use your keypad or mouse to select

Almost all the functions listed in the menu bar can

be reached by clicking a corresponding button in the

toolbar.
Main Menu Sub Menu Icon Function
New Fixed Points Measurement
File New g§§ New Wavelength Scan Measurement
e New Time Scan Measurement




New DNA/Protein Measurement

New Instrument Validity

Open... Ei} Open a spectrum/data file
Close Close the current measurement
Save Ea Save the current measurement

Save the current measurement as a
Save As..

new file name

Open file from UV-

Open a file saved in instrument

Photometer
Export Export data or method
Print.. é Print test report

Print Setup..

Setup printer

Exit

Exit UV-Vis Analyst

View

Status Bar

Display/Hide status bar

Status of

Spectrophotometer

Display status of spectrophotometer




Status font

Setup font of status bar

Uv-

Photometer

Customize éﬁ} Define the info of display and print
Peaks f“? Mark peak value
Valleys \j? Mark valley value
Magnify }:) Magnify the selected area
Restore the default parameters for
Restore j:)
display
Search }:) Search peak/valley one by one
Link

Spectrophotometer

Connect to the Instrument

Reset

Spectrophotometer

Reset parameters of instrument

Escape

Stop current measurement

View dark Current

Retest the dark current

Set Amplifier

Reset amplifier

Locate 656.1nm

Relocate 656.1nm

10




Calibrate System

Baseline

w

Scan system baseline

Automatic Blank

Calibration

Do blank

Slit Bandwidth *

Set slit bandwidth (0.5, 1.0, 2.0,

4.0)

Set Unit

Set unit

Turn on/off W lamp

LR
r:.\

Turn on/off W lamp

Turn on/off D2

lamp

LR
Is.\

Turn on/off D2 lamp

D2/W Switch Point

Set switch point of D2/W

Comm. Port Setup

Setup comm. port

Change Password

Set/Change login password

Auto-sample

Locate Cell ** I]_ Locate cell (1-8) to light path
Setup Multicell ** EE? Setup Multicell
Autorun ** 24 Measure multi samples automatically

11




Start ' Start a measurement
Scan Stop a Stop a measurement

Service Measure spectrum and scan energy

Display Range ii Setup scan display parameters
Settings

Peak Height fo Define peak/valley threshold

Add -+- Add two spectra

Sub === | Subtract one spectrum from another

Multiply X | Multiply two spectra

Divide == | Divide one spectrum from another

Moving Window Smooth a spectrum with the method
Compute

Averaging

Moving Window Averaging

Savitzky-Golay

Smoothing Filter

Smooth a spectrum with the method

Savitzky-Golay Smoothing Filter

Derivate

Derivative of a spectrum

Resample

2

Resample a spectrum

New Window

New measurement window as current

12




Cascade

Multi windows display in a cascade

Tile Multi windows display in a tile
Window
Arrange Icons Arrange all icons minimized
Split Split display area
el About UV-Vis Display the information about the
elp

Analyst

UV-Vis Analyst

Setup measurement parameters

Modify a measurement result

QO F »

Delete selected results

LG)

Set and Goto one wavelength

Il.

Display Instrument CPU information

[

Delete current Spectrum

Display result as mode %T

Display result as mode Abs

Undo Scale

13




Operation

This chapter introduces how to use UV-Vis Analyst.

Single Wavelength Photometric
Measurement

The UV-Vis Analyst provides a convenient method to

measure photometric value at a fixed wavelength.

1. Click ~™ on the toolbar, appears Goto specified

wavelength.

Goto specified wavelength

Goto Lambda
T

Wavelength | 50p
Zero

Readout -0.0046

* Abs % Close

2. Key in the desired wavelength value, click Goto. The
minimum wavelength step is 0.lnm in a range from
190-1100nm.

3. Do blank.

Single Beam: Place the reference in the
compartment, click Zero.
Double Beam: Skip to step 4.

4. Measure the Sample.

Single Beam: Place the sample in the sample
compartment.
Double Beam: Place the reference in the
reference compartment and place the sample in
the sample compartment.

The photometric value will display in the Readout

box.

14



Fixed Points Measurement

This software performs fixed wavelength measurement at 1-
20 points. Allows to analyze unknown compounds against

calibration standards.

Multi-wavelength Photometric Measurement

1. Click on the toolbar, appears the following
form.
14 UV-Vis Analyst - [Multi-1] =&)X
File View UV-Photometer Auto-Sample Window Help -5 X
am G| BB Z]G, | g AlHdea8 BO || hl2lil s | =R »
> DA /<) B+ — X Bl B
[ Method S ion | B Fitting | &= | %5 Sample | € Display Setting |
Jengh Jenggh
Number of WL points £ w1 |00 e
Calculate Concentration v i 510 Wiz
Use Standard Samples ‘
Canli WL 3 | 520 WL 13
Linear Fit - WL 4 WL 14
Ko 101301 WL 5 WL 15
K1 1.10262 WL 6 WL 16
K2 WL 7 WL17
K3 WL 8 WL 18
e e WL 9 WL 19
m+n
m=Az=A n=A2-A WL 10 WL 20
Click menu *Help" to get help Ready Pos: 500.0nm |Abs: 0.003  [S:25825 [R:25997 [CPU:100

7] start 14 Uy-Vis Analyst - [Mul. \§ o2 - Paink

2. Click the Method tab.

3. Type the number of wavelength points in the Number
of WL Points box or click the up/down arrows next to
the box. Leave the two boxes Calculate Concentration
and Use Standard Samples.

4. Key in the wavelengths in the Wavelength boxes.

5. Click the Sample tab. It will display the following.
The control menu contains six buttons: Start,

Delete, Modify, Recalculate, Data Font and Print.

15



*14UV-¥is Analyst - [Multi-1]

G File View Uv-Photometer Auto-Sample Window Help - r?
228G PBZG g A a8 EROCE |[lELELE B

>=0a PP B+ — x -] -

/2 Method | & | &4 Fitting | = m £ Display Setting |

Sample name[500.0nm [510.0nm 520.0nm Abs (eff)mg/L i Contral
Sample-1 E
Sample-2
saiple-a
sample-4 Recalculate
Sample-5 Data Font
Sample-6 x
Sample7 I
Sample-8 Fit Parameters
Sample-9 K0 1.01301
Sample-10 K1 110262
sample-11 K20
Sample-12 K3n
Sample-13 r 0.993981
Sample-14
Sample-15
Sample-16
Sample-17
Sample-18
Sample-19
Sample-20
Sample-21
Sample-22
Sample-23
Sample-24
Sample-25 ¥

Click menu “Help" to get help. Ready Pos: 500.0nm Abs: 0.003 S:25846 R:25007 CPU:100
§ unttled - Part

6. Do blank.

. Single Beam: Place the reference in the compartment,

Za

click .
. Double Beam: Skip to step 7.
7. Measure the Sample.
. Single Beam: Place the sample in the sample
compartment.
. Double Beam: Place the reference in the
reference compartment and place the sample in

the sample compartment.
Click to run a new measurement. The display

will change to the following. Key in the sample name

in the Name box.

16
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Fixed Points Measuring

-Readout -Sample
[Lambda
500.0nm (et {5
510.0nm [0.3842
520.0nm [0.3818

Name Sample-1

8. Click OK. The photometric data for sample will be
listed in the Sample table.

9. Repeat steps 7-8 to measure all samples.

14 UV-¥is Analyst - [Multi-1] X
EE File View UV-Photometer Auto-Sample Window Help - 8%

=G| PB ZIG ¥ TA| | Hea8 BXO W || Izl
Ea®n||H PR oBIdE =X Bl =

/% Method | 3 Information | & Fitting | §= Standard £ Display Setting |
Sample name|500.0nm 510.0nm [520.0nm ]| Control
Sample-1 0.3842 0.3818 | Stat
Sample-2 0.3962 0.5866 0.5823 Delete
Sample-3 1.8436 1.8383 1.8331 Modify
Sample-4 Recalculate
Sample-5 Data Font
Sample-6

Sample-7 Zos
Sample-8 Fit Parameters
Sample-9 K0 1.01301
Sample-10 K1 1.10262
Sample-11 K20
Sample-12 K30
Sample-13 r |0.993981
Sample-14
Sample-15
Sample-16
Sample-17
sample-18
Sample-19
Sample-20
Sample-21
Sample-22
Sample-23
Sample-24
Sample-25 v

Click menu *Help" to get help. Ready Pos: 500.0nm |Abs: 1.844 S: 370 R:25997 CPU:100

{5 o0 - Pant

Concentration Measurement

Set Up Linear Regression Curve

There are two methods available to set up the linear
regression curve. You can use standards to set up the
regression curve or just key in the parameters
manually. Use the following steps to select the method

you wish to use.

1. Click HE on the toolbar.

17



Click the Method tab.

Enter the number of wavelength points in the Number
of WL Points box.

Key in the wavelengths in the Wavelength boxes.
Tick the Calculate Concentration check box to
activate concentration calculation.

Set up the linear regression curve.

Method 1: Set up the linear regression curve with
prepared standards.

(1) Tick the Use Standard Samples check box.

(2) Click the Standard tab.

(3) Do blank.

Single Beam: Place the reference 1in the

Zi

Double Beam: Skip to step (4).

compartment, click

(4) Measure Standard Sample.
Single Beam: Place the sample 1in the sample
compartment.
Double Beam: Place the reference 1in the
reference compartment and place the
sample (Standard 1) in the sample compartment.
Click Start to run a measurement.
(5) Key in the concentration value of Standard 1 1in
the Conc. box.
(6) Key in the sample name for the standard in the
Name box.
(7) Click OK. The  photometric data, AA  and
concentration will be shown in the standard table.
(8) Repeat steps 4-7 to measure all the prepared

standards.

18



14 UV-Vis Analyst - [Multi-1]
[ File View UV-Photometer Auto-Sample Window Help _

cam Q| PB Z]G (¥ 1A || Hea8 B <o ||l iB=Rr
2O F 2Rl e El E
/% Method | % Information | & Fitting Q Sample | € Display Setting |

Sample name500.0nm Abs(eff)mg/L

¥
o ‘E
x|

| Control

Standard-2

Standard-3 | 0.7811 0.7811 2.0000 Delete
Standard-3 | 1.8482 1.8482 3.0000 Modify
Standard-4_ Recalculate
standard-5 Data Font
Standard-6 .
Standard-7 Brint...
Standard-8 Fit Parameters
Standard-9 K0 1.01301
Standard-10 K1 1.10262
standard-11 K20
Standard-12 K30
Standard-13 r |0.993981

Standard-14
Standard-15
standard-16
Standard-17
Standard-18
Standard-19
Standard-20
Standard-21
Standard-22
Standard-23
Standard-24
|standard-25 v

Click menu *Help" to get help. Ready Pos: 500.0nm | Abs:-0.000 $:25017 R:25097 CPU:100

U, 145N

(9) Click down arrow in Curve Fit box to select curve

fit method.

Method 2: Input the factor of the linear regression

curve.

(1) Leave the Use Standard Samples check box.

(2) Click down arrow in Curve Fit box to select curve

fit method.

(3) Input the factor of the linear regression curve.
7. Click Fitting tab to view the linear regression

curve. Click Display Setting tab to set the display

parameters and unit of concentration.

19



MI4UV-Vis A st - [Multi-1]

B File View UV-Photometer Auto-Sample Window Help

aEG| PBZ6 ¥y 1A | =8 B0 <6 ||l i =y
L < ) PRLOR|F+—x + i Bl B
/% Method | 3 Information gﬂ Standard | ¥ Sample | € Display Setting |

Standard Curve

Cone = 10130 +1.1026*Abs
06| x=0993981

o Sample

+- Stardard

038

Concentration(mg/1)(mg/L)

Click menu "Help" to get help. Ready Pos: 500 Onm |Abs: 0.000 $:25000 R:25007 CPU:100

14 Uv-vis Analyst - [ult

"4 UV-Vis Analyst - [Multi-1]
G File View UV-Photometer Auto-Sample Window Help

aE G| PB 26 ¥y 1A | =8 @O <o ||l iRy,

204 || R0 LB(+—x + ] -] -
/2 Method | & Information | & Fitting | = Standard | Ty Sample
Display Range Scales
Kmin 0 Automatic Setting v
Xmax 2 X Interval
Ymin 0 Y Interval Font
Ymex [T Unit of Conc. |mgll =
Display Content
v X-A%5 | Concentration(mgfl) Font | v Standard
v Y-Axis | Abs Font | ‘v Sample
v Tile Standard Curve Font | v Fit Parameters  Font

Click menu *Help" to get help,

Ready Pos: 500 Gnm |Abs: 0,000 [S:25011 [R:25997 [CPU:100
stary y fock - Pant

Measure Concentration by Using The Linear Regression

Curve

The following procedure shows how to measure

concentration of samples.

20
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Set up linear regression curve or click to open
a file of linear regression curve (*.QUA).

Click the Sample tab.

Do blank.

Single Beam: Place the reference in the compartment,

4

Double Beam: Skip to step 4.

click

Measure Sample.
Single Beam: Place the sample in the sample
compartment.
Double Beam: Place the reference in the
reference compartment and place the sample in

the sample compartment.

Click to run a new measurement. Type the sample
name in the Name box. The default name is Sample-1.
Click OK. The photometric result for Sample-1 will
be listed in the sample data. Delta Abs. and
concentration value of Sample-1 will also be
displayed in columns 3 and 4.

Repeat steps 4-5 to measure remaining samples.

21



“UV-Vis Analyst - [Multi-1]
[ File View UV-Photometer Auto-Sample Window Help -8 %

cam G| PB ZJG, (g T A | a8 BRROo<a ||l LkliR»
LY ¥} 22DP|[+—x + [ ] . .
/B Method | & | & Fitting | &= © Display Setting |

Sample 500.0nm Abs(eff)mg/L A| [ Control
sample-1 | 0.0019 0. 0019J 0.5019 st
Sample-2 9060 0.9060 1.4060 Delete
Sample-3 0.4676 0.9676 Modify
Sample-4 2043 1.2043 1.7043 Recalculate
Sample-5 Data Font
Sample-6
Sample-7
Sample-8 Fit Parameters
sample-9 K005
Sample-10 K11
sample-11 | K20
Sample-12 K30
Sample-13 r 0.993981
Sample-14
Sample-15
Sample-16
Sample-17
sample-18
Bample-19
Sample-20
SBample-21
Sample-22
Sample-23
Sample-24
sample-25 b

= o oo
L&l
o
-

o

Print...

Click menu *Help" to get help. Ready Pos: 500.0nm Abs: 0.002 S:26618 R:25097 CPU:100

Wavelength Scanning

This chapter describes how to collect a spectrum while

using Wavelength Scan function.
Sample Scan

1. Click tEE on the toolbar for a new sample scan

measurement, appears the following form.

22



14 UV-Vis Analyst - [Wave-2]

[ Fle View UV-Photometer Auto-Sample Scan Settings Compute Window Help N
@G| 2B 76 (¥ 1A | Heas ErOoXG || kLKL IR »
> ag PO PR +—x + O =
L (nm) Abs FWHM
. Sample-2
0.2
B s R B S T S SR S S S e
=
2
0.0 -+ {!
645 650 655 660 665
wl

Ready Pos: 500.0nm |Abs:-0.000 §:26023 R:25997 CPU:100

2. Click /ﬁa on the toolbar, appears the following
form. Input start wavelength in From box (range:
190-1100nm), end wavelength in To box (range: 190-
1100nm), select scan interval (0.1, 0.2, 0.5, 1.0,
2.0 or 5.0nm) and Filter times (5, 10, 30 or 50),

click OK.
Scan Setup rz
e [ ok |
oK
From E
: Cancel

To 645

Scan Step
Step. 0lmm  ~
Fibee [10 | nommal

3. Click on the toolbar to select Transmittance

23



mode or click to select Absorbance mode.

H

Click on the toolbar to set display parameters.
Display range Tip Intervals
Minimum  Maximum Manual Settings
X 850 X Interval
¥ |- 3 Y Interval
o

Baseline Scan.

Single Beam: Place the reference in the compartment,

4

Double Beam: Skip to step 6.

click

Measure the Sample.
Single Beam: Place the sample in the sample
compartment.
Double Beam: Place the reference in the
reference compartment and place the sample in

the sample compartment.
Click to scan sample, the real time spectrum

[ |
will be displayed. Click to cancel while

scanning.

24



14 UV-Vis Analyst - [Wave-1]
{% File View UY-Photomster Auto-Sample Scan Settings Compute Window Help

aEg | PB ZIG gy TA | Head BEOLE | |l LkbiR»

P A OO0+ — %X = NARLA|IAT A |[sawe2 > Ell
Lambde(... [ abs[Fw..[ A
5 Sample-2 [z00.0nm 14661
# T i 201.0nm 1.2726
iz02.00m  1.1001
Eiz03.00m  0.9575
E 120400  0.843%
Hizo5.00m 07527
ioos.0nm 06857
Wi207.0nm 06356
z08.00m 05957
E209.00m  0.5646
E_ 21000 05374
Hi211.00m 05155
i21i2.00m  0.4958
i213.00m 04789
21400 04629
2 E215.00m 04479
L2 E216.00m  0.4352
[ i217.00mm  0.4249
i218.00m  0.4171
i219.0m 04099
i22000m 04027
fi221.00m 03935
Bi222.00m  0.3833
Hi223.00m 03731
Hi224.00m  0.3628
zzsonm 03532
i226.00m 03439
227.00m  0.3351
E228.00m  0.3263
<1 : : B 229.00m  0.3184
200 300 400 500 600 fl2s0.0m 03112
wl izzt.00m  0.3047
> nm 02084 .
Click menu *Help" o get help. Ready Pos: 680.0nm |Abs: 0.041 $:28282 [R-31705 CPU-100

. start { 2-pant

Auto List Peaks and Valleys

Click A‘?

threshold (range: 0 to 1.000, step: 0.001),

A

threshold value, click OK. Click

v
click to list valleys.

Setup peak/valley threshold

-Please key in the threshold(4bs)

25
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on the toolbar to set the peak/valley

to list peaks and



14 UV-Vis Analyst - [Wave-1]

[ Fle View UV-Photometer Auto-Sample Scan Settings Compute Window Help N
=G| PB ZIG g T Head BRO LW | | hbhELELEER»
> BA| BHB208|+— % = ALAININ ez Il =
. 4 Lambd... Bbs | FW...
2 Sample-2 ¥izss.0nm  0.2680

W2d200m 03176 220

Ciz72.00m 01192

g ¥j26.00m 00612
: ¥jasaonm  0.0787
3 H W3szom 03729 7.0
1 gz e {js010nm  0.054
23 H W419.0m 01713 140
\ °§ {4200 00649
\ = g8 TE WNe7.00m 10871 90
\ H 2 é\ g aqsa‘nﬂm 06903 90
2 ) s g &8 3 8 g B < g ¥j4s7.00m 06089
< \\ g 2 gf g 5 4 :5 g s §§_ g ecoonm 06706 60
S\ 3 §‘§ "\ s S 3 v %i‘- H ANa730m 04163 18.0
R SUAN / S E§ A\ £33 €)a79.00m 0,083
g & -3 Bk s HWaess.om 0191 17,0

{js19.0nm 00535
s7.00m 02774 130
j619.00m 00525
N638.00m  0.1607 180
A648.0m 01300 220
ANest.om 00946 120

200 300 400 500 600

Click menu "Help" to get help. Ready Pos: 680.0nm |Abs: 0.042 $:28266 [R:31705 [CPU.100

Rescale

+

display.

Click on the toolbar to set the new parameters for

Original Scales

Click D

settings.

on the toolbar to restore the default display

Zoom Selected Area

Click E

Position the cursor in the upper-left corner of the

on the toolbar to activate zoom function.

area you want to select. Hold the left mouse button to
drag the cursor to outline the spectrum area you want
to enlarge. Release the mouse button. The part of the

spectrum which is displayed within the outlined area
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will be enlarged. Click to undo scale. To cancel

2

zoom to click

again.

14 UV-Vis A
Eﬁh View UV-Photometer Auto-Sample Scan Settings Compute Window Help -8 %
=G| PB ZIG |y TA | Head Bo e || hbhELklkR2»

> EA || #P2R08[+—x AR AIATAM = | <
Sample-2

[

abs
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0.4027
0.3935
0.3833
0.3731
0.3628
0.3532
0.3439
0.3351
0.3263
0.3184
03112
0.3047
— Mo nom 07004
Click menu "Help" to get help., Ready [Pos: 500.0nm [Abs-0.150  S:36111

1 ! ' 4 i
200 300 400 500 600
wl

v
R:25543 CPU:100
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14 UV-Vis Analyst - [Wave-1]

[ Fle View UV-Photometer Auto-Sample Scan Settings Compute Window Help N
=G| PB ZIG g Ta Head BRO LW | kLD ER»
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o010 12726
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204.0nm 0.8436
205.0nm 0.7527
206.0nm 0.6857
207.00m  0.6356
208.00m 05957
209.00m 05646
210.00m 05374
211.0nm 0.5155
212.0nm 0.4958
0.4789
214.00m  0.4629
215.00m 04479
216.00m 04352
217.0nm 04249
218.0nm o417
219.00m  0.4099

FEEEFEEEEEEEE
2
3

// :: 220,001 0.4027
/ 22100 03938
/ Lzzzoom 03833
4 Elzs0m 03731
Hiz24.00m 03628
Hlzzsom 03532
Wizz6.0m 03439
227.0m  0.3351
Hloza0mm 03263
: : B _2z9.00m  0.3184
400 500 l2s0.00m 03112
wl 251.00m  0.3047
> om  n.2oRd .
Click menu "Help" o get help. Ready Pos: 500.0nm |Abs-0.151 36123 [R-25543 (CPU-100

. start ! 7-pant Y, 408PM

Trace a Spectrum

Click @

move the cursor on the spectrum. Move the crosshair

on the toolbar, a crosshair cursor appears,

cursor left or right on the spectrum. The data in the
cursor window indicate the X-axis and Y-axis values for
the current cursor location. Click key “ESC” to release

the crosshair cursor.
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14 UV-Vis Analyst - [Wave-1] X
{% File View UY-Photomster Auto-Sample Scan Settings Compute Window Help -8 X
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Sample-2 00.00m 14661

¥

T

{4 44 i o ol el e
N
5

> o) E
o
4

g
;

L

Tallalallal
:
:

.
H
E
g

{6 i i

TEE
{i3
8
b
o
8

I

0.3351
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Double click left button to exit search mode. Ready Pos: 500.0nm |Abs:-0.150 §:36097 R:25543 CPU:100

=

200 300 400 500 600
wl

~

Select a Spectrum as Current

As UV-Vis Application Software can display several
spectrum overlaid on the screen, you should specify the
spectrum you wish to process. Click the down arrow on
the toolbar. All spectrums will be listed in the pull-
down menu. Click the spectrum you want to select. Its
name will be listed in the Name Box and it will be

referred to as Current Spectrum.

| | C:\Documents and Sellings\Ma_:J ‘ I _:J 1 l- '] ‘

C:\Documents ?nd SettingsMarket s
C:A\Documents and SettingsiMarket y 23¢
Derivative
Click on the toolbar. The following dialogue box

appears. Key in the class of derivative (1-10,
depending on whether 1st, 2nd, .. 10th derivative is
required) and type a name for the result spectrum, then

click OK. The result spectrum will be displayed
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overlaid with the original one.

Derivative

- Derivative
OK
Class |B z

Cancel |
Name i CA\Documents an

VAUV -Vis Analyst - [Wave-2]

{4 File View UV-Photometer Auto-Sample Scan Settings Compute Window Help

camG | PB ZIG ¥y TA Head® B <o ||l hlllii=Rr

PR HPDLP =X+ AR AT AL [sare2d - ~| |-
mbdal... Abs | FW... | A&
200.00m 0.0314

2

Sample-2-d

201.00m  -0.0014
202.0nm -0.0055
203.00m  0.0008
204.00m 00069
205.00m  -0.0068
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Hi207.00m  -0.0051

l2os.00m 00016

i209.00m  -0.0032
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214.00m  0.0002
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H1227.00m  -0.0002

Wizzs00m  -0.0000

- : : H 1229.00m  -0.0004
200 300 400 500 600 E{230.00m  0.0002

wl H1251.00m  -0.0010 b
< >
Click menu *Help" to get help. Ready Pos: 500.0nm |Abs-0.011 $:24540 R:14073 CPU:100

Moving Window Averaging

Click on the toolbar. Appears following form. Click
up/down arrow of the Range box to select range value,
key a file name in the Name box, click OK. The result
spectrum will be displayed overlaid with the original

one.

Smooth the spectrum

Smooth

Range [ B

Name émpleé -5
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14 UV-Vis Analyst - [Wave-2]

[ Fle View UV-Photometer Auto-Sample Scan Settigs Compute Window Help N
=G| PB ZIG g TA Head BO L | kLKL ER»
PR OO+ —%X+NARLNAAT A |[save2s -~ =] | [—_]

Sample-2-s 20000m  1.1991
T 201.0nm 1.1280
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203.0nm 1.0112
204.0nm 0.8925
05.0nm 0.7958
| 206.0nm 07193
207.0nm 0.6593
1 208.0nf 0.6125
209.0nm 0.5758
1210.0nm 0.5462
211.0nm 05215
0.5004
213.0nm 0.4819
214.0nm 0.4659
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[l ll ol eVl el ll wll Ul el Ul wll ol el el ol o
H

E-3
L 216.00m  0.4395
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i2zs00m 03539
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Wi2z8.00m  0.3275
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200 300 400 500 600 Hi2z0.00m 03124
wl li—z:n.tnm 0.3054 - b4

Click menu "Help" to get help. Ready Pos: 500.0nm [Abs:-0.011 $:24564 [R:14087 [CPU:100

! 4-22-Paint

Savitzky-Golay Smoothing Filter

On the Computer menu, click Savitzky-Golay Smoothing
Filter. Appears following form. Click up/down arrow to
select the parameters, key a file name in the Name box,
click OK. The result spectrum will be displayed

overlaid with the original one.

Smooth the spectrum

_Smooth
Smooth I

Renge [B =

Name é;plez -5
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14 UV-Vis Analyst - [Wave-2]

{2 File View UY-Photomster Auto-Sample Scan Settings Compute Window Help 5 x
=G| PB ZIG g TA Head BO L | | hkELELE ER»
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Lambda(... Abs [ FW... A
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231.00m 03046 o
< >
1

Click menu "Help" to get help. Ready Pos: 500.0nm Abs:-0.01

Resample

Click " on the toolbar. The following dialogue box

5:24592 [R:14003 CPU:100

will be displayed. Click Up/Down arrow to select Sample

times. Click OK. The new spectrum displays.

Resample the spectrum

32



14 UV-Vis Analyst - [Wave-2] =]
{2 File View UY-Photomster Auto-Sample Scan Settings Compute Window Help - &%
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T I =38 - s ) - N B AT A | [hensca ~ <! [~
[Lambda(... [ abs[Fw... [~

. 5
Sample-2 20000m  1.4661
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200 300 400 500 600 Al2s00om 01813 120
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Click menu "Help" to get help. Ready Pos: 500.0nm Abs:-0.011 5:24585 R:14083 CPU:100
i 4-25-Paint 2, 11:48 AM

Spectrum Addition
Spectrum addition can assist in the development of

artificial spectrum in multi-component mixtures.

+

will be displayed. Click the down arrow next to File 1

Click on the toolbar. The following dialogue box
to select a spectrum and define it as source 1. Select
a spectrum for File 2 in the same way. It will not
allow you to select the same spectrum twice. Key in a
name for the result spectrum and click OK. The result

spectrum will be displayed on the screen.

Note:UV-Vis Analyst will only add, subtract,
multiply and divide two spectrums that are
already displayed on the screen. Before
arithmetic processing, load or collect two
spectrums from memory.

33



Spectra Addition/Subtraction

File | C:\Documents and Settings\Marke g

o+

File 2 CiADocuments and Settings\Markel v

Result ResultName

14 UV-Vis Analyst - [Wave-2] X
%File View UV-Photometer Auto-Sample Scan Settings Compute Window Help -8 x
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Sample Name

mbdal... Abs | FW...| A
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229.0nm 03112
230.00m  0.3047

200 300 400 500 600

Bl L L P I R

Wavelength(nm) 231.00m  0.2984
- 2x00m 0296 b4
Click menu "Help" to get help. Ready Pos: 260.0nm |Abs:4426 S 1 [R:15125 CPU:100

i§ 46 - Paint

Spectrum Subtraction
Subtracting one spectrum from another has been a
classical technique to offset spectrum interference

from the spectrum of interest.

Click on the toolbar. The following dialogue box
will be displayed. Click the down arrow next to File 1
to select a spectrum and define it as source 1. Select
a spectrum for File 2 in the same way. It will not
allow you to select the same spectrum twice. Key in a
name for the Result spectrum and click OK. The result

spectrum will be displayed on the screen.
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Spectra Addition/Subtraction

File 1 [CADocuments and Sétﬁngé\Marlée{ﬂ

File 2

Result ResultName

14 UV-Vis Analyst - [Wave-2] X
%File View Uv-Photometer Auto-Sample Scan Settings Compute Window Help -8 X
a =G| PB ZIG |y TA | Head8 BEBo e ||[hbkELikl k2,

PR A | 8P200+—x+ N A A AT A |[Resulame - ~! (-]

Sample Name

%
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Spectrum Multiplication
Multiplying spectrum can assist in the development of
artificial structure of spectrum in multi-component

mixtures.

Click x on the toolbar. The following dialogue box
will be displayed. Click the down arrow next to File 1
to select a spectrum and define it as source 1. Select
a spectrum for File 2 in the same way. It will not
allow you to select the same spectrum twice. Key in a
name for the Result spectrum and click OK. The result

spectrum will be displayed on the screen.
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Spectra Addition/Subtraction

File | C:\Documents and Settings\Marke g

o x

File 2 CiADocuments and Settings\Markel v

Result ResultName

14 UV-Vis Analyst - [Wave-2] Lad
bﬁﬁle View UV-Photometer Auto-Sample Scan Settings Compute Window Help -8 x
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mbdal... Abs | FW...| A
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Click menu "Help" to get help. Ready Pos: 260.0nm |Abs:4428 S 1 [R:15197 CPU:100

) apM

Spectrum Division
Dividing one spectrum from another has been a classical
technique to offset spectrum interference from the

spectrum of interest.

Click on the toolbar. The following dialogue box
will be displayed. Click the down arrow next to File 1
to select a spectrum and define it as source 1. Select
a spectrum for File 2 in the same way. It will not
allow you to select the same spectrum twice. Key in a
name for the Result spectrum and click OK. The result

spectrum will be displayed on the screen.
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Spectra Addition/Subtraction @

File 1 C\Documents and Se

CADocuments and Setﬁngs\Markei M

File 2

Result ResultName

*14 UV -Vis Analyst - [Wave-2]

i Fle View Uv-Photometer Auto-Sample Scan Settings Compute Window Help 2
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Click menu “Help" to get help. Ready Pos: 260.0nm Abs;4426 S 1 [R:15128 CPU:100

Unload a Spectrum

Select the spectrum you want to unload as the Current

Spectrum, click on the toolbar to remove the

spectrum from the display.

Define Display Information

Click {3} on the toolbar, appears the Settings to
display and print the spectra form, click the Legend
tab, type the information for display.
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Settings to display and print the spectra @

View | Peak andValley Legend | Special

Scaler | Print | Memo

Y-duis  abs Abs trans
v Title |Sample-2
Lo

K

Font
T Font

Font

Cancel Help

Edit Print Information

Click {2} on the toolbar, appears the Settings to

display and print the spectra form,

tab,

click the Print

type the information for print out.

Settings to display and print the spect

View | Peak andValley | Legend | Special |

v Spectium Grid data Operator
v Scan Range

v Punt Time | 02/17/06 055516

v [Foot notes

Co

v Scan Step

Cancel

ra
Scaler Pint | Memo

Operator

Fikers

Time Scanning (Kinetic Analysis)

This chapter tells you how to obtain the absorbance or

transmittance value for a sample as a function of time

at a given wavelength.

Sample Scan

1. Click @

will appear.

on the toolbar,
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14 UV-Yis Analyst - [Time-2]

© File View UV-Photometer Auto-Sample Scan Settings Compute Window Help =] &%

aE©(PB 26 [[¥¥ T/a || Heas B || 2zl k=
PR BRPODR|+— x + AR - =] -—

2.

4.

s Sample-1
0.5 :

04

abs

Click menu "Help" to get help, Ready Time:21.0s Abs: 0,090 S:11825 R:27906 CPU:100

/4 start 14 Uy-Vis Analyst - [Tim %, 1:01PM

T

Click on the toolbar to select the transmittance

mode or click to select the absorbance mode.

Click /Eg on the toolbar. A dialogue box will be
displayed. Key in the wavelength, total time (in
seconds) and scan step in the above dialog box. The
wavelength range should be within 190 to 1100 nm. The
upper limit for total time is 100000 seconds. Seven
scan intervals can be selected from 0.5S, 1S, 2S, 58S,
10S, 30S and 60S. Click OK.

Setup kinetic scan

Kinetics setup
Lambda nm
Cancel
Total |20 2
Step. | 1.0s I v s

Do blank.

Single Beam: Place the reference in the
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4

. Double Beam: Skip to step 5.

compartment, click

5. Measure Sample.
Single Beam: Place the sample in the sample
compartment.
Double Beam: Place the reference in the
reference compartment and place the sample in

the sample compartment.

Click on the toolbar. The instrument will start
scanning automatically. The graph will be displayed on

the screen during time scanning. You can stop scanning

by clicking .
*1<UV-Vis Analyst - [Time-2]
© File View Uv-Photometer Auto-Sample Scan Settings Compute Window Help -8 x
aEG PBZIG gy Ta B8 Bo < bkl 2»
>PuEA | HPD 0| H X = N BT Al | [Samplet ~ <] (-]
Time(s Abs | pe.
% Sample-1 £ 0.0s -0.0357
st T 2] 1.0s  -0.0410
: : : ) 205 -0.0427 valey
| R A b Lo 3.0s 00019
? : H fal 405 00506 Pesk
2] 505 -0.0222
| I, (ORI 1 DS i 605 00293
2] 7.0s  -0.0243
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L . wrw——— o) 9.0s  0.0342
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01 AN 1205 00863 Peak
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I 1405 -0.0389
=00 ©) 1505 00460 Valey
*: F 1605 -0.0314
R bal 17.0s 00371 Peak
01 O] 1805 -0.0317 Valey
N 1905 00131 Peak
02 . 2005 -0.019
L I | . S L
- | SR NSNS - SO ST e
-0.5] :
0 5 10 15 20
s
Click menu "Help" to get help. Ready |Time21.0s  |Abs:0.091 S:11774 R:27836 CPU-100

i 39 - Paint 'Y, 12:47 PM

Calculate Rate

Click & on the toolbar, appears the Settings to
display and print the spectra form, click the Dynamic

Analysis tab, type the begin time in Time Begin box,
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type the end time in Time End box, and type the K

factor in K Factor box, click Calculate, the result

will be displayed.

Settings to display and print the spectra @

View Peak and Valley Legend Special Soaler
Piint & Dynamic Analysis ‘
i Result
Time Begin |10
LU 139074 g (0262901
Time End |20
KFactor |1 LCalculate
Cancel Help

Define Display Information

Click 42} on the toolbar, appears the Settings to

display and print the spectra form,
tab,

click the Legend
type the information for display.

Settings to display and print the spectra @

Print
View

Peak and Valley

Memo
Legend

K

Y-Axis  |abs

v Title | Sample-

Font

Abs |t T Font

1 Font

o]

Dynamic Analysis
Special Scaler

Edit Print Information

Click ég} on the toolbar, appears the Settings to

display and print the spectra form, click the Print
tab, type the information for display.
Settings to display and print the spectra El
View Peak and Valey Legend Special Scaler
Print Mema Dynamic Analysis
v Spectum (v Grid data Operator Operator

v Scan Range 205

Print Time | June 03 10:27:39 2005

v Scan Step

v

o]

Cancel

105 [¥ Wavelength[500.0nm

Help

DNA/Protein Measurement

This chapter describes how to perform DNA/Protein
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measurement.

DNA/Protein Measurement

1. Click 2 on the toolbar, the following dialog box

will appear.

14 UV-Vis Analyst - [DNA-1]
-4, File View UV-Photomster Auto-Sample Window Help
=G| PB 26 gy TA | | He=8 BROLw  MhLLEKLBR»

-8

L EX

>=DA X 2=
mﬁ Information | B Sample |
Method Concentration of DNA
Method2 ¥ C(DNA ) = fI*(Al-Aref) - f2%(A2- Aref)
Coef fi=| 491 Coef f2= 348
Wavelength Concentration of Protein
o 250 C(Protein) = £3%(A2-Aref) - #4¥(Al- Aref)
Coef f3= 183 Coef f4= 758
WL2 230
v With Reference Ratio Unit
20 Al-Aref
WL3 Ratio= -
= " A2-Aref ug/ml

Ready Time21.0s  Abs: 0.087 S:11882 R:27848 CPU:100
Y, 1:A45PM

Click menu “Help" to get help.

2. Click the down arrow of the method to select the test
method. Key in the wavelength position in the
Wavelength box. Key in the value of DNA/Protein Conc.

3. Click the Sample tab. It will display the following.
The control menu contains six buttons: Start, Delete,

Modify, Recalculate, Font and Print.
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14 UV-Vis Analyst - [DNA-1] x|
-4, File View UV-Photomster Auto-Sample Window Help -8 X

AB G| PB ZiG gy TA| | BHea8 EBO LW ||[LRELIEELEEBIR»

r20a PP B+ —x+ — ] =
/2 Method | & Information m

Sample name[260.0nm [230.0nm [320.0nm C-DNA  Protein [Ratio
Sample-1 E]
Sample-2
Sample-3
Sample-4 Recale
R =
Sample-6
Sample-7
Sample-8 Parameters
Sample-9 fi 49.1
Sample-10
Sample-11
Sample-12
Sample-13
Sample-14
Sample-15
Sample-16
Sample-17
Sample-18
Sample-19
Sample-20
Sample-21
Sample-22
Sample-23
sample-24

Control Panel

Click menu *Help" to get help. Ready Pos: 260.0nm |Abs: 0.005 S:27402 R:15851 CPU:100

i 44 - Paint Yy 1iS0PM

4. Do blank.

. Single Beam: Place the reference in the

Za

compartment, click .
. Double Beam: Skip to step 5.
5. Measure Sample.
. Single Beam: Place the sample in the sample
compartment.
. Double Beam: Place the reference in the
reference compartment and place the sample in

the sample compartment.

Click Start or to run a new measurement. The

display will change to the following.

DNA/Protein Measurement [Xl

Result Sample
[Lambda Abs l'—
Sample-1
260.0nm [PV Name ample

230.0nm (4.6107
320.0nm (0.4705
C-DNA [180. 49§

Protein |456.762

Ratio [0.9587§
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6. The UV-Vis Analyst will read the photometric value of
Sample 1 at the fixed wavelength automatically. Key
in the sample name in the Name box. Click OK after
the measurement is complete. The photometric data for
Sample 1 will be listed in the sample table.

7. Repeat steps 5-6 to test all samples.

14 UV-Vis Analyst - [DNA-1]
-4, File View UV-Photometer Auto-Sample Window Help

2% PB 26 ¢y 1A He=6 @O |l
rPROA POPP|+—x =+ I =

/2 Method | & Information LTI

Sample name[260.0nm [230.0nm [320.0nm [C-DNA  Protein lR»atr:io ~
Sample-1 LB YAE] 4.5957 .4760179.7289454.3120 0.9594 =
Sample-2 0.1598 0.3126 .0559 4.2043 39.1049 0.4045
Sample-3 0.1587 0.3121 .0545 4.2199 39.2333 0.4046 Modify
Sample-4 4.4217 4.5885 0.4710179.6475454.0293]  0.9595 Recale
Sample-5 Font
Sample-6 Print
Sample-7
Sample-8 Parameters
Sample-9 fl 49.1
Sample-10 2 348
Sample-11

Sample-12 B &3
Sample-13
Sample-14
Sample-15
Sample-16
Sample-17
Sample-18
Sample-19
Sample-20
Sample-21
Sample-22
Sample-23
Sample-24 @

Control Panel

o

Delete

oo o

£ 7538

Click menu "Help" to get help. Ready Pos: 260.0nm |Abs:4423 S 1 [R:15146 CPU:100
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Appendix

Methods of Quantitative Analysis

Single Wavelength Method: Abs.=A;
Double Wavelengths Method: Abs.=m*A;-n*A;

Three Wavelengths Method: Abs.=A;- (WL1-WL;y)* (Ay—A3)/ (WLy—
WL3) —A3
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