UV/VIS SPECTROPHOTOMETER
USER’'S MANUAL
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Safety:

The safety statements in this manual comply with the requirements of the
HEALTH AND SAFETY AT WORK ACT, 1974.

Read the following before installing and using the instrument and its
accessories. This instrument should be operated by appropriate laboratory
technicians.

General:

The apparatus described in this manual is designed to be used by properly
trained personnel in a suitable equipped laboratory. For the correct and safe
use of this apparatus it is essential that laboratory personnel follow generally
accepted safe procedures in addition to the safety precautions called for in this
manual.

The covers on this instrument may be removed for servicing. However, the
inside of the power supply unit is a hazardous area and its cover should not be
removed under any circumstances. There are no serviceable components
inside this power supply unit.  For this instrument, avoid touching the high
voltage power supply at all times.

Some of the chemicals used in spectrophotometry are corrosive and/or
inflammable and samples may be radioactive, toxic, or potentially infective.
Care should be taken to follow the normal laboratory procedures for handling
chemicals and samples.

Electrical:
Before switching on the apparatus, make sure it is set to the voltage of the
local power supply (see Installation).

The power cord shall be inserted in a socket provided with a protective earth
contact. The protective action must not be negated by the use of an
extension cord without a protective conductor.

Warning:

Any interruption of the protective conductor inside or outside the apparatus or
disconnection of the protective earth terminal is likely to make the apparatus
dangerous. Intentional interruption is prohibited.

Whenever it is likely that the protection has been impaired, the apparatus shall
be made inoperative and be secured against any unintended operation.

Note: NEVER touch or handle the power supply on this instrument due to the
high voltage !



The protection is likely to be impaired if, for example, the apparatus

*  Shows visible damage

* Fails to perform the intended measurements

* Has been subjected to prolonged storage under unfavorable conditions

* Has been subjected to severe transport stresses

Performance:
To ensure that the instrument is working within its specification, especially
when making measurements of an important nature, carry out performance

checks with particular reference to wavelength and absorbance accuracy.
Performance checks are detailed in this manual.

Radio Interference:

For compliance with the EMC standards referred to in the EC Declaration of
Conformity, it is necessary that only shielded cables supplied by us are used
when connecting the instrument to computers and accessories.

Introduction:

This instrument (Fig 1) is a double beam, general purpose instrument
designed to meet the needs of the Conventional Laboratory, This instrument is
ideal for various applications, such as: Chemistry, Biochemistry,
petrochemistry, Environmental Protection, Food and Beverage Labs, Water
and Waste Water Labs and other fields of quality control and research.

This instrument incorporates a 320 X240 dot matrix LCD display for
photometric results, easy operation and wavelength range of 190nm to
1100nm. This instrument is ideal for measurements in the visible and
ultraviolet wavelength region of the electromagnetic spectrum.
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Working Principle:

The spectrophotometer consists of five parts: 1) Halogen or deuterium lamps
to supply the light; 2) A Monochromator to isolate the wavelength of interest
and eliminate the unwanted second order radiation; 3) A sample compartment
to accommodate the sample solution; 4) Two detectors to receive the
transmitted light and convert it to an electrical signal; and 5) A digital display to
indicate absorbance or transmittance. The block diagram (Fig 2) below
illustrates the relationship between these parts.

Block diagram for the Spectrophotometer

Light ; Sample ; Process and
source RS E, Compartment S Display
Fig 2

In your spectrophotometer, light from the lamp is focused on the entrance slit
of the monochromator where the collimating mirror directs the beam onto the
grating. The grating disperses the light beam to produce the spectrum, a
portion of which is focused on the exit slit of the monochromator by a
collimating mirror. From here the beam is passed to a sample compartment
through one of the filters, which helps to eliminate unwanted second order
radiation from the diffraction grating. Upon leaving the sample compartment,
the beam is passed to the silicon photodiode detector and causes the detector
to produce an electrical signal that is displayed on the digital display.

Unpacking Instructions:
Carefully unpack the contents and check the materials against the following
packing list to ensure that you have received everything in good condition.

Packing List

Description Quantity
. Spectrophotometer........................ccccciiiiiiiiiiieeeeeen 1
 MaAINS LEAM......... oo 1
. GIlassS CUVELLES ... ... oo e e e e e e e e e e e 1 Set of 4
. Quartz CUuVeLeS ... ... ... oo e e e e e e e e e e 1 Sets of 2

B DUSE COVOYL oo
. Operation Manual......................cccooooiiiiiiiiiiiiiiieeeii
= Software Manual ... ................c.cc ittt
* Software Kit (Disc 1+ USB Lead 1+ Dongle 1) ... ....

~\ =\ =\ =\

Note: The printer and auto-cell holder mentioned in this manual are all optional
accessories, they do not come standard with the instrument.



Specifications:

Spectral Bandpass

2nm

The Optical System

1200/mm Diffraction Grating

Wavelength Range 190-1100nm
Wavelength Accuracy +0.5 nm
Wavelength Repeatability < 0.2nm
Stray Light <0.05%@220nm&360nm

Photometric Range

0-200%T, -4-4.0A, 0-9999C (0-9999F)

Stability

+ 0.0015A @ 500nm

Power Requirements

AC 110V/60Hz or 220V/50Hz

Data Output Port

USB mouth, Centronics

Dimension (L*W*H)

610*530*360mm

Net Weight

25kg




Installation:

1.

NOTE:

After carefully unpacking the contents, check the materials with the
packing list (page 4) to ensure that you have received everything in
good condition.

Place the instrument in a suitable location away from direct sunlight.

In order to have the best performance from your instrument, keep it as
far as possible from any strong magnetic or electrical fields or any
electrical device that may generate high-frequency fields. Set the unit
up in an area that is free of dust, corrosive gases and strong vibrations.

Remove any obstructions or materials that could hinder the flow of air
under and around the instrument.

Use the appropriate power cord and plug into a grounded outlet.

Turn on your spectrophotometer. Allow it to warm up for 15 minutes
before taking any readings. We suggest you then do the Calibrate
System with the Search 656. 1nm to set the wavelength to the
deuterium lamp emission line.

This symbol means Caution, Risk of Danger.



Operation:

Prepare the spectrophotometer

Fig 3 is the control panel. User can perform all operations by pressing the
keys and all the results and operation information are displayed on the LCD.

uv/vis SPECTROPHOTOMETER

Fig 3

» Description of keys

[LOAD]
[SAVE]
[SET A ]
[ZERO]
[PRINT]
[START]
[ESC/STOP]
[ENTER]

[F1] - [F4]
(0] - [9]

[+/-.]
[CE]

Load data or curve saved before;

Save data or curve;

Set wavelength;

Blank or scan the user base line;

Print test results or screen

Start testing or scanning sample;

Exit to previous screen or cancel the operation;

Confirm the inputted data or selected item; Go into next
setup or screen;

Function based on the information on the screen;

Input number or letter, consecutively press a numeric key
to select a character;

Input +,- or dot;

Clear all characters when you are inputting or clear curve
displays on the screen;



(<] .[>]
[A]l,IV]

[CELL])
[HELP)

Change “x” scale; Search point after scan; [<] clear a
character;

Change “y” scale; Search peak after scan; Scroll items for
selecting; Change capital/small letter last typed in; Browse

the items for selection;
Set cell position (Only available when Auto Changer used).

Reserved key for future Function Extending, not available now.

* Turn on spectrophotometer

Turn on spectrophotometer by pressing the Power Switch (10)(see Fig1). The
instrument starts to initiate and the steps are as below:

1. The instrument will check memory first (Fig 4), please wait or press
any key to skip this step ,after positioning filter, auto-cell changer(ifinstalled)
and D2/Wlamps, the screen display as Fig 4A. 15 minutes pass or press

[ESC] , the screen display as Fig 5,Select “No” to skip to main menu( Fig 7)
and select “Yes”(recommended) to calibrate system (Fig 6). The calibrating
process include “get dark current”, “searching 656. Tnm” and “check energy”.
After finish the calibration system, go to main menu too (Fig 7).

2. Ifthe data in memory has been lost, the instrument will directly
calibrate system without any choice for you.

3. Ifno auto-cell changer installed “cell #1” will disappear in Fig7
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Fig 4
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Fig 7

« Basic operation

¥ Blank

There is a system baseline stored in the memory of the instrument. Usually
user may not rebuild system baseline before test. Only putting the sample into
the sample light path and the reference into the Reference Light Path, the
result can be obtained. As the system baseline always get a little change after
the instrument is powered on, it is necessary for the user to rebuild the system
baseline. There are a couple of ways to rebuild the system baseline. Select
“Yes” in Fig 5 or Press [0] In Fig 73 or Press [F4] In Fig41,

Regarding Blanking, important points list below:

- 10 -



A. Take measure in Basic Mode
a. Put the reference cuvette with reference solution into the Reference

Light Path and the sample cuvette with reference solution into the
Sample Light Path. Press the key [ZERO] for blanking.

Note 1. Ifthe reference solution is too thick, = “Energy Low... will appear
following the “Blanking ... on the screen (Fig 8).If “Energy too Low...” appears

following the “Blanking ... " the test will be paused and “Warning ... will appear
on the screen.(Fig 9).

2. Ifno automatic changer installed “cell #1” and “Max E” will disappear in
Fig8

[WL: &St inm
D o/ —

» W —

Blanking cell - 22

o Max E

mUr.n':' 'U!.:\-...'c lﬂ F i—.ﬁfl:‘cr m Sandard |
Fig 8

3. DO NOT OPEN SAMPLE COMPARTMENT LID DURING
BLANKING.

4. The dark current don’t be taken after power on if you bypass the
calibrating system. It is recommended to take the dark current after warm
up.(See page 38).

[WL: &% tnm [ Erengy wa Law: ]

[ = —
L —

1|f"¥'lllﬂ WL|'IP"Lg. ey Celi  #%

B Max E

.EHL'F-I'-! E’;M.:u'c EEF Factor HEE Stamadard |
Fig 9

b. Take out the sample cuvette, replace the reference solution with
sample solution after flushing the cuvette completely.Put the sample cuvette
into the Sample Light Path, then the result will display on the screen
automatically. However the [START] must be pressed in other measurements
such as DNA/Protein, Muli WL and Quantitative etc.

_11-



B. Take measure in WL Scan
a. After all scan parameters are entered, put the reference cuvette with
reference solution into the Reference Light Path and the sample cuvette with
sample solution into the sample light path,Press [START] to scan.
b. (Recommended) After all scan parameters are entered, put the
reference cuvette with reference solution into the Reference Light Path and the
sample cuvette with reference solution into the Sample Light Path, Press

[ZERO] to obtain the user baseline. Then take out the sample cuvette,

replace the reference solution with sample solution after flushing the cuvette
completely. Put the sample cuvette into the Sample Light Path. Press
[START] to scan.

¥ Set wavelength (Example: set wavelength in “Basic mode”)
4 Press [SET A ] (Fig 10).

| Wl | e T o 2z 35 a7

2 = —

[ET) —

o.001 Abs i

E Max E

EBlnt  [@Eode  [F Factor [gstondard |
Fig 10

< Use numeric keypad to input wavelength (Fig 11).

[WL: eSeznm W 1z 5527 |
[

G- m:l- Ab S '::Irn' "'_.:

B Max E

| Flease input wl: 450

Fig 11

4 Press [ENTER] to change the wavelength from 656.1nm to

450.0nm,and then blank; After blanking, the screen displays as Fig
12.

_12-



[WL: <2200 W 323507

D - —

0.000 Abs P

Bt el B Factor  fRgstandard |
Fig 12

¥ Load or delete data or curve (Take the “WL scan” test For example)
Press [3] in Fig.7 go into “WL scan”. After [LOAD] being pressed,
the first file (ABC.wav)in memory will appear on the bottom line of
screen .Showed as Fig 13. Press [A] or [\V] to browse the files stroed
in memory. Then if :
1. The key [ENTER] be pressed, the file selected will be loaded and

displays on the screen. Fig 14.

Note (1) The file selected must match “WL scan” test’s type. Ifnot, the
“file type error...” will appear on the Right of top line.
(2) Different test has different file type. Refer to table 1 on Page 12.

2. The key [CE] be pressed, the file selected will be deleted by
selecting "Yes”.

Ll eationm ET LT Tr

b
Oy T T Doz = —
4 W oi—
3 Cell =%
Frives:

ol
Ta
=1 e200
[ Step:

L Cvui

& MScale
o H yScale

t 1 1 1
2000 Wavelength (niv) 800
B et [ Mode [ Search [l Daseline

Fig 13
[l - eacanm AT o 3335 a7 |
Q. T T [z o —
4 w |
| % Cell =%
Frovis
200
Ta
|-' . - .I. — - — —: — mg
i Eo Step:
| | L
@ XScale
= B vScale

! i 1 L
2000 Wavelength (nw)  S800
E Setvp [BMode [ Search [l Daseline

Fig 14

- 13-



% Save data or curve (Example: Save curve in “WL scan”)
4 Press the key [SAVE]

Table 1

Test File Type
Quantitative Curve *E* fit
Quantitative Test Result kA qua
WL Scan FEX wav
Kinetics *** kin
DNA/Protein *** dna
Multi WL *** mul
WL Validity *EE wlv
Accu. Validity **% phy

in Fig14 to save curve.

% Name the curve by pressing the numeric keypad (Fig 15), press

the key [ENTER]

to confirm.

. Note(1). Pressing numeric key continually to scroll characters

and pressing [ A1 ,[ V]

to alter capital letter to

miniscule. Table 2 shows all characters built in.
(2) If the name already exists in memory, the warning
“‘duplicated name, are you sure ?

“Yes” for overwrite and “No” for Exit.

(3) The length of filename is less than 4.

: Wl

S

.R{'X'?-O wavelemgth (mn)  GR00

AT o 12 38 37
[33 = —
Tl —
Cell
Frowe
2000
Ta:
e300
Step:
| 1

= XScale
HyScale

[Flease nput File Mame:d

will appear .

Fig 15
Table 2
key representing key representing key representing
0 0,+,-,*,/ 1 1,4,2,.,1 2 2,AB,C,=
3 3,D,E,F,% 4 4,G,H,1,{ 5 5,J,K,L,}
6 6,M,N,O,~ 7 7,P,Q,R,S, 8 8,T,u\V,“
9 9,W XY ,Z +/-/. -

_14-




¥ Print test report (For example: Print the report in “Basic mode”,Fig16)
Press the key [PRINT] to print the report (curve or data you have loaded or
tested, Fig 17).

:f;-ll 1 St Chura o 1z 33 27

| [0 o —

Lo o —

0.221 Abs

B Max E

Evet [EEvode B Foctor RRistandard |
Fig 16

Basic Mode Test Report

Wavelength: 546 .0nm
Result: 0.221 Abs
Date and Time: 25-06-2003 13:55:53

Fig 17

Before measurement
» Make a blank reference solution by filling a clean cuvette (or test tube) half

full with distilled or de-ionized water or other specified solvent. Wipe the
cuvette with tissue to remove the fingerprints and droplets of liquid.

_15-



Analyze Sample

For different user requirements, we have provided different test methods.

Basic Mode
Push the blank cuvette into the Reference Light Path and Main Light Path. In

main menu (Fig7),press [1] to enter “Basic mode” test . After automatically
blanking, it will display as Fig 18 (automatic changer installed) or Fig 19
( automatic changer uninstalled) and wait for the operator. [ESC/STOP] to

exit.
Note: Ifno automatic changer installed “cell #1” and “Max E” will disappear

in Fig18

[Wi &% Tnm o 1z 3% a7 |
[ [z -

0.000 Abs P

EMax E

m" pak m""ﬂ"ﬂ EEEF Factor Eﬁ:qr;.l.trm |
Fig18

[ Wl et T o 1333 a7|
[ [z -

0.000 Abs [

EMax E

Bt [Bed I Factor mastandard |
Fig19

@ Test
There are three modes (T%, Abs, conc/factor) for you to select by pressing

[F2] to make choice.

::,ul i b T W m5 27
[ [ = —
e o —

0104 Abs

e AN

Bt [Eieds I Factor  Rgstandard |
Fig 20
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1. Abs mode
Push the blank cuvette into the Reference Light Path and Main Light Path.

Press [F2] to select Abs mode ,Press [ZERO] for Blanking , and then
Push the sample into Main Light Path to take reading(Fig 20)

2. T% mode
The operation is the same as Abs test mode but pressing [F2] to select

T% mode .

3. Conc/Factor mode
Press [F1] to select a concentration unit (Fig 21). If no unit is

suitable for your test, please select the item “Other”, press [ENTER] and
input a new unit by pressing the numeric keypad (Fig 22).

W iz 3z a7
[ = —

0.000 wmg/ml -

| Wil e T

F factow 2000

EMax E

Flease select unit B

Fig 21
[Wi: & T o 2z 33 a7
2. = —
o.000 wg/ ml p- s
F factor Lo
B Max E

| Flease input self defined unic: [l
Fig 22
4. Push the blank cuvette into the Reference Light Path and Main Light
Path and press [ZERO] for Blanking. There are now two choices for
you to take:

4.1 Press [F3] to input known F value, Fig 23. Then push the sample into

Main Light Path to take reading of concentration
4.2 Push sample of known concentration into the Main Light Path
Press [F4] to input known Conc value, Fig 24. Then push the sample

into Main Light Path to take reading of concentration.

_17-



Note:1. You can select wavelength at any time by pressing [SET A ] .
After your selection, instrument always blanks automatically.
2.IfF value is more than 9999,the clue of “out of range” will display
on screen.
[WL: &% tnm CETETEY

D2 = —

cooe wg/ml  i'w

Cell  #%

EMax E |
| Please input F factor: 4
Fig 23
Wl ! eEE am o 1 2s 2y
B o —
o
0.000 wg/wl i
Fesd 000
B Max E

:.:n‘.l: El‘r‘lnﬂ'ﬂ F Factor m&mnio_!m' |

Fig 24
2 Print Test Report

Press [PRINT] to print test results (Fig 25).
Basic Mode Test Report
Wavelength: 546 .0nm
Result:

0.221 Abs

Date and Time: 25-06-2003 13:55:53

Fig 25
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Quantitative
Press [2] in Main Menu for “Quantitative” Test (Fig 26). Press [ESC/STOP]

to exit.
Note: .Ifno automatic changer installed “cell #1” will disappear in Fig26.

[Wi: Fooomm  Abs W 33337
Quantitative Test D2 -

W —

I oAbz Conc. (kL) Cell  »1
Wil{mm) |

T |

& Search

8 Sl
E=loao a1 =1 o

m:_,'r:n'.r fﬂ?—:!ﬂfﬂ.{'llr;ﬂf
' Fig 26

2 How to operate
1. Press [F1] to select unit of concentration (Fig 27).

[Wi: 7o tnm Abrs: o iz 3% a7
Quantitative Test D2 -

w —

I oAbz Conc. (reag'l) Cell =%
wlimm) |

oEL |

@ Search
B Scroil

f=loo0f4l  r=1.000
Flease select unit arL

Fig 27

2. Press [SET A ] to select correction methods and enter the wavelength.
There are three correction methods (single, Isoabsorbance and 3 point,
Fig 28)

Note: Please refer to the Appendix B for the correction method.

[Wi: 700 onm Abrs: o 113527

Quantitative Test D2 «f—
—

W
I oAbz Conc. (kL) Cell  »1
Wwil{mm) |

LY |

@ Search|
 Serol]
£=looofanl  r=l000
Covrection e thod SIS
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3. Press [F2] in Fig 26 for more items to select .See Fig 29.

Wl TS Al o 12 35 a7 |
Calibration tahl D2 —

W —

Mo  Conc (mgfL) Al Cell  #1
wilirmm) |

T |

£=1 00041 =1 o0

E ethod [ Faravs  @lctandard (BB Curve |

Fig 29

3.1 Press [F1] in Fig 29 to select fitting method. There are 4 methods
for you to choose: Linear fit, linear fit through zero, square fit and
cubic fit.

3.2Press [F2] in Fig 29 to enter directly a known standard
curve.Fig29A.

[Wi: 7e00nm _ Abs o 133547
Calibration tahls D2 sf—

W —

Mo Conc mgrl) Abs Cell =1
wi{imm) |

TLEACE |

f=1o000040 =Llong
[ Trpuct KisToms

Fig 29A

The constants to be entered depend on which fitting method selected. The table
below lists their relation:

Fitting Method Fitting Equation constants
linear fit through zero | C=K1 XA K1, r*
Linear fit C=K0+K1 XA KO,K1,r*
square fit C=K0+K1 X A+K2 X A2 KO0,K1,K2
cubic fit C=KO0+K1 X A+K2 X A2+K3 X A3 K0,K1,K2,K3

* r : regression co-efficients, default=1

-20-




3.3Press [F3] in Fig 29 to establish a standard curve by measuring a
group of standard samples. See Fig 30.

3.3.1 Enter standard concentrations of samples by pressing the
Numeric keypad followed by [ENTER] . Press [A] or

[V]1 to modify the inputted data (Fig31).
Press [ESC/STOP] to finish inputting and to exit (Fig 32).

[Wil: 7eecnm Al Wiz 35 27
Setup Standard Cone. [ii =
Mo Cenc. faag/Ly  Abs Pty
J el o#l
2 Eﬁ‘ L)
C=LOGOFANE  r=l000
| Edit the muimber
Fig 30
[Wl: 7emonm b o 1z 55 a7 |
Setup Standard Cone. D2 = -
a W —
Mo Cowme (mgrl} b i
1 2000 i)
2 T

C=LoooraL  F=L1000
lmput Standarg Cone: 2

Fig 31
3.3.2 Push the blank cuvette into the Reference Light Path

and Main Light Path, press [0Abs/%100T] ,the
instrument will step to the wavelength and blank. See

Fig 32.

[WL: F00.00m Abs
Calibvation takie [ -
Mo Conc. (wgfl)  Abs W -

1 aooo cAll e
A d_“ﬂ'\._]

2 =000 2

5 4o £

o} SO0

5 GO0

F=L000ra1 =L000

Ercthod @  [btocdand R urve |
Fig 32

_21-



3.3.3 Pull the first sample cuvette of known concentration into
the light path, Press the key [START] to get values of
standard curve one by one (Fig 33).

3.3.4 Press [F4] to draw the curve. You can get a different
curve by pressing [F1] to select a different fitting method.
(See Fig 34-Fig37.) For linear fits, “ r ” represent fitting
coefficient of linear regression .r=1 is best fitting.usually
‘r”is very close to 1.

Note:If there are few standard samples, it is not suitable for
selecting square fitting, especially cubic fitting, otherwise invalid
fitting result will be obtained.

Wi &%h Inm Ak o 13 38 27
Calibration table D2
Mo Cowe. (wail)  Abs W -

1 2o o247 ‘-l:.:',“::]
z 000 o57E puibolas
3 4o o 52 e
- SO0 Fa e}
5 BOEE O Ted
C=Looomad  w=L000
‘\f'l:.flr..)..l' F:.'I!'-\J.U_\. mTllul':Jldf { -:rl.-'\g'
Fig 33

[Wh: &% inm Abs: o 33 35 27 |

gy D o —

L w L]

Cell =1

2

]

2

o

L0
'P'nr'ss ':;ESE"I f rebin
Fig 34 linear through zero fit

[Wh: &% inm Abs: o 33 35 27 |

5 T 2 {—

L |'I w L]

g cell =%

g i
y
+4
£
A
o L 1 L
Lo Al -2

| Press (ESC) 6o et

Fig 35 square fit
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Fig 36 cubic fit

[Wh s &% 2nm Als: o 3z 35 a7 |
_\,5 [ o —
W .
Cell =1
- ."-.""
i -~
& +
LX) i
s T
P
el
o acia
i 1 L
L. Abrs 0

| Press (ESC) 6o et

Fig 37 linear fit
3.3.5 Press [SAVE] to save calibration if required

3.3.6 Press [ESC/STOP] to exit

4. Quantitative Test
Before test,the standard curve must be obtained.There are three ways

for you to obtained it (a, b or c).

a) Standard curve built up and saved in the instrument.
In Fig 33 press [Load ] and then press [A] or [V] to select the
file with type *** fit. At last press [ENTER] TO comfirm.
b) Known standard curve, which is not saved in the instrument.
See 3.2. For Fig 29 enter a known standard curve directly.
c) Use the standard samples for the test. First the standard curve must
be established using the method shown in 3.3.

Note: All sample results must be taken in screen Fig26.

4.1 Push the blank cuvette into the Reference Light Path and Main Light
Path and press [ZERO] for blanking.
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4.2 Pull the sample cuvette into Main Light Path, press the key [START] ,
the results will be displayed on the screen (Fig 38).

(WL oo A <]
Quantitative Test [z o —
I oAbz Cone. (kL) W -
1 o2 Oo6E E:"”;;
2 o6l e L{&ub
3 ooz ooeL
@ Search|
B Serpil

O=1ooianl r=1.o00

-':-"“l?- |
| Fig 38

4.3 If there is more than one sample, repeat step 4.2 for the next sample
4.4 Press (SAVE) to save the results and fitting parameters

2 Print Test Report
Press the key [PRINT] to print the test report (Fig 39).

Quantitative Test Report

File Name:
Date and Time: 25-06-2003 13:54:32

No E4E&.0nm Abs{eff) Cimg/L)
1 0.212 0.212 3.318
2 0.212 0.213 3.321
3 D.000 0.212 3.315

Fitting Params:C= 15.64%A%1 rme 0.105

Fig 40

WL Scan
Press [3] in main menu for “WL Scan” test (Fig 41). [ESC/STOP] to exit.

To load a previous curve, press [LOAD] and select a previously stored curve

(-wav)

WL : 656 tnm Abs L] 12 %% 27
Q f T f D2, [—
il = [—
a cell #2

Frowg
prls 2 1]

To:

GROO

Step:
1.0mn

&T

a B xSeale

| 1 1 | HySeale
zo00  Wavelength i) &BOO
.'Sietup :Mﬂd’t: Escarch [EBBaseline

Fig 41
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© Scan sample
1. Press [F1] to setup, input the start wavelength, and end wavelength
by pressing the numeric keypad (Fig 42). Note: This instrument scans
from high to low wavelength. Browse and select the items of scan step
and scan speed by pressing [Alor[V].

[Wh: &% 2nm Abs; o 3z 35 a7 |
o o —
a Cell =%
T F e
200
Ta
- sano
B Siep:
1w
& ¥soale
3 L L B ¥Sealé
2000 Wavelength (niv) G800
[Sean Fow: 80
Fig 42
Note: “Scan step” allows the selection of 0. Tnm, 0.2nm ,0.5nm, 1nm ,2nm

and 5nm. “Scan speed” allows the selection of “HI”, “MEDIUM” and “LOW”.
For survey scan we suggest 5nm, HI. For detailed scan we suggest 0.5nm, HlI

2. Press [F2] to select the test mode, "Abs” , “%T” or "E” (Fig 43).

WL - &5 dnim Abs: o 1z 35 27 |
in] [ —
'q J SO
9 Call  #3
Frise:
200
Ta
b= san0
¥ Step:
1 o
E_:-:f\.?m'f._
o H rSeale

1 1 i
200 \WwWavelength (niv) 6800
| Please select mode: Abs

Fig 43

3. Putthe blank cuvette into the Reference Light Path and Main Light
Path, press [ZERO] to scan the base line (Fig 44). Press the key
[ESC/STOP] to stop scanning;

[WL: sabanm [Sean to 200,00 |
o : ' ' Dz -
4 W {—
| % Cell
Frisws:
2003
Ta
= P
E Step:
d1Ovunn
& x5cals
o B rSeale |

1 1 i
2000 Wavelength (niv) &80
| Press (ESC) to stop

Fig 44
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Put the sample cuvette into Main Light Path, press [START] to scan
the sample(Fig 45) [ESC/STOP] to stop scanning. When scan has
finished the beeper beeps 3 times (Fig 46).

If you want to change the scale, press [<] or [>]

[l : 427.cnm

5T 26 7 I

o
§
=
B2l

ks

Dt o p—
W (—
Cell =%
Frives:
2003
Jd |Ta
t EB00
Step;
I Cvunn

@ XScale
| Evseale

I, SRCPCE
200 WwWavelength (niv)
| Press (ESC) to stop

200 Wavelength (nw) | 6800
G et Mode [ search
P

Fig 46

Fig 45

8O0

o 12 32 27

W —
Cell  #1
Froee
2000
o200
Step:
1 Dwima |

@ Xocale
BySeale |

to change “X”

scale (Fig 47), input upper limit and lower limit by pressing the numeric

keypad .

To change “y” scale press [A] or[V].

After these inputs the instrument will redraw the curve (Fig 48).

[l - eBccmm

2T

o 3335 27 |

)

g

(=]
-

s

al 1 1 i
2000 WwWavelength (niv) 6800

[ Min %30

Figd7
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D o —
L {—
Cell =%
Frives:
2003
4 | TR
1 EB00
Step;
I Cvunn

@ XScale
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[l - eacanm AT o 3335 a7 |

[ —
W .

Cell =%
Froved:

2003
Ta

200
Step:

L Cvui

1000

%1

a @ MScale
1 1 | HvScale
0o Wavelength (niw) 50000

E ety [BMode [ Search
Fig 48

6. Press [F3] to search the Abs/%T value of the scan. There are two
ways for you to search (Fig 49).

[l - eBccmm AT o 3335 27 |
0y T T [z o —
% = L o —
| a Cell =%
" Fries:
. 20
J | TR
=1 N ] 4 i 1 1 Ll EBOO
b I T Step:
| 1 Cnsa
: ! @ Point
Q’. X | | B Peak
20000 '.-'.-.'|'.-.:-:.'r.r.5';'|'|". () el

I 5t Feak Height

Fig 49

1) Peak to peak, press [F11 to set “peak height” and input value
by pressing the numeric keypad (Fig 50). Press [AJ] to
search the peak from left to right and press [ /1 to search from

right to left.  The value of every peak found will be displayed
on the screen one at a time (Fig 51).

WL - &80 Onim AT o 12 32 27 |
Qo T T = [ o —
% W —
| a l_'.'sll' w1
L Frow
A
{ Ta:
|—.-. P! ] } | - ] PrneTe]
L [ | | Ciep:
| 1 v, |

= Pofnt
& | . . B Feak
2000 Wavelength (n) G800
| Please input peak height & 100

Fig 50
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:'w'l. HFL Smim % T-22 =g FETE |

Q T T [z o —
W .
2 Cell =1
. g F e
2003
A |To
= 1 | g i 1 11 1l e800
¥ | Step:
} ! Lowm
o l I & Fainf

| 1 1 i H Feak
2000 Wavelength (niv) 800
E Set peak Helaht

Fig 51

2) Point to point, Press [>1] to search the point from left to right
and press [ <) to search from right to left. The search step interval

is the same as the scan step. The value of every point searched will
be displayed on the screen.

2 Save Curve
Press [SAVE] to save the curve. Note: Load/Save requires the first scan
display page (Fig. 48). Press ESC if in Search to return to the required page

@ Print Test Report
Press [PRINT] to print the curve you have loaded or scanned (Fig 52).

Note: The report always is printed in Fig 46
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File
Date
Scan
Scan
Scan
Faak

120.

Wavelength Scan Test Report

Name :

and Time: 25-06-2003 13:47:54
From: 680. 0nm

To: 200.0nm

Step: 1.0nm

Height: 0.030Abs

0 T

0.0f | |
200 . Orm Wavelength 680.0mm

Peak list:
No. Wavelength (nm} Abs T%
1 202.0 1.585 2.60
2 240.0 0.397 40.08
3 249.0 0.274 £3.18
4 277.0 0.28%5 51.53
5 287.0 0.298 50.30
& 333.0 0.161 68.598
T 345.0 0.154 70.19
8 360.0 0.357 43.95
9 3B6.0 0.141 T2.26
10 417.0 0.422 37.83
11 451.0 0.731 18.58
12 473.0 0.205 62,38
13 485.0 0.3213 48.61
14 537.0 0.790 16.22
15 641.0 0.621 23.95
1la 654 .0 0.252 55.93
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Kinetics
Press [4] in main menu for “Kinetics” (Fig 53). [ESC/STOP] to exit.

To load a previous kinetics result, press [ LOAD ] and select a previously
stored result (.kin)

3

3
§
A
R
o
=

Lkl [
D3 —
W —
o Cell
Total T
1m0
h eteval
£ 1.0%
@ x5eale
o f | | B rocale
o Time(s) lac
E Sevep [BMode [ Process [y Search
Fig 53

2 Test
1. Press [ F1] to set “Total Time”, "Delay Time”, "Time interval”, and

input the value by pressing the numeric keypad (Fig 54).

[T et abs o 1z 33 27 |
o T 1 T [ —
g W ci—
Wi Cell #1
Total T

i=g

i riEval
.% 1%
3 x5eale
o . : ; BYTeale

o Tisme(s) 180

| Tl T Lo

Fig 54

2. Select the test mode (“Abs” or “%T”) by pressing [F2] (Fig 55).

[Tien: e Al o 1z 35 a7 |
™ T T T [z {—
g W —
o Cell =%
Total T

1m0

i Ireeval
.% 16k
HHE T
2 i L g BrTeale

o Time(s) 1z0
| Flease select made: Abs
Fig 55

3. Setwavelength by pressing [SET A ] . Pull the blank cuvette into the
Reference Light Path and Main Light Path, press [ZERO] for blanking
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4. Pull the sample cuvette into Main Light Path, press [START] to scan
the sample. After the delay time, the beeper beeps 3 times and time
-scan starts. At the end of the time-scan, the beeper also beeps 3
times (Fig 56) ;

:_1'.'w.- 1805 AdiE o 1 3% F'-":
f T 1 T = [ ] —
3 e
o Cell
Tedal T
105
" FmtEval
;- e 1.5
ke e
& xSseale
Q | | H'vScale
o Tine(s) 180
EEctp [B Mods B Process [ Search
Fig 56

5. Press [F3] to process the data, and enter “Begin Time”, "End Time’
and “Factor’ (Fig 57) and the value in |.U. will be calculated and
displayed (Fig 58). The average straight line between the Begin Time
and End Time will be calculated. The gradient of this line gives the rate
of change of AA/min.

Note: |.U.=FactorxX A A/min

[Tien: e Abs o 1z 35 a7 |
T [ -
| w —
W Cell =%
Total T
1z
o Ireeval
| T
HHE T
o . : ; H'YToale
o Timme(s) 130
|Begin Time 0
Fig 57
[Tiem: 380x  abs o 3235 27
T T 2 o —
| w L]
] Cell  #1
Total T
1=
- inteval
& —_———— 1.os
L e =
S 03 Sif
HHE T
el . | | HvSeale
o Timme(s) 130
EE ey [fMode [ Process [ search
Fig 58
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6. If you want to change the scale, please refer to step 5 of “WL scan”.

7. Press [F4] to search the Abs/%T value in relation to the time axis.

Search point to point by pressing the key [ <] or [>] . Please refer
to step 6 of “WL scan”.

2 Save Curve

Press the key [SAVE ] to save curve. Note: Load/Save requires the first

kinetics display page Fig. 56. Press ESC if in Search to return to the required
page.

2 Print Test Report
Press the key [PRINT] to print the curve you have loaded or scanned (Fig 59).

Kinetics Test Report

File Name: 01.kin

Date and Time: 26-06-2003 08:20:11

Total Time: 1808

Time Interval: 1.0s

LU +0.000 From 08 to 1s

3.000 I T
ABESH—

Q.000 | |
0z Tine 180s

Fig 59
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DNA/Protein

Press [5] in main menu for “DNA/Protein” (Fig 60). [ESC/STOP] to exit.
Note:The algorithm of the test refer to Appendix A please.

|l - 900 G o 1z 35 27|
DA/ Protein wgasurghagnt [ —
w |
Cell =%
Wil
2eio
ZROO
b L

Mo Itras Result

Liwit

[E Search
B soroli

oo [Evode Enit  Imgoeoult
Fig 60

To load previous DNA results, press (LOAD) and select a previously stored result (.dna)

@ Test
1. To use a simpler or different algorithm, you can enter your own values

for f1-f4. Press [ F1 ] to set f1-f4. Input the value by pressing the
numeric keypad (Fig 61).

[Wi= a0 gnm W a3z ar |
PNAS Protein wagas e hagnt D2 =
(A

Mo leees Result cell =1
i)
et )
2800

b L

Linik

E Search
B sernli

[ Trput Freec o
Fig 61

2. Press [ F2 ] to select test mode. “Absorbance difference 1” is for
testing at the wavelength 260nm,280nm and 320nm (optional),and
the

"Absorbance difference 2" is for testing at the wavelength
260nm,280nm and 320nm (optional,Fig 62). Then select with/without
reference. If selected with reference (no), the A ref. will be “0” (Fig 63).

[l - eecicmm o 1335 27 |
PNAS Protein wagas e hagnt D2 =
W

Mo leees Result cell =1
i)
et )
ZROD

Linik

E Search
B sernli

[Measiament [N A

Fig 62
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WL - 900 nim o 33527 |
DNAS Protain wadasureiadnt [ —

W .

Cell =%

Wil |
e bl
ZRO0|

Mo Itras Result LAt

B Search
B Serell

| with reference: K

Fig 63

3. Press [F3] to select the unit of concentration (Fig 64).

[WL - 406 Erm o 52 35 27 |
PHNAS Protein measurement D2 =j—
w —
e Iterag Fesult Uit Cell  #9
Wil |
2o
2R00|

[E Search
B Serli

| Flease sefect unit

Fig 64

4. Push the blank cuvette into the Reference Light Path and Main Light
Path , then press [ZERO] for blanking .

5. Pull the sample cuvette into Main Light Path, press [START] to test
the sample. The test result will be displayed on the screen (Fig 65).

[WL - 960 cnm Abs:

i o 13 5527
DA/ Protein magasurehagnt D2 f—
] [teras Resuit Lt W o —
i Al 2947 Al Cell 5
A 2 RA2 Abs Wil |
Aref Cens A Zeto|
2R20)|
C WA 2591 gl bR
P 1672 wigdal
Ratra J.048
[E Search
B Seroll

EEcoem [Bvode  [Eonit  [Rgocrouit
Fig 65

6. If there is more than one sample, repeat step 5 for the next sample.
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7. Pressthe key [<)or [>] for searching. Inputthe sample number
(Fig 66), the result will be displayed on the screen. Press the key
[A]) or [ V] to browse the test results one by one.

|l - 900 G Abs: W 13 35 27|
PNAS Protein Wagas uremgnt 2 s —
Mo - TET3 Resuit Linit L o —
1 Al 247 Alrg Celil =
Al 2 RAZ Al LA
Aref s A 2en o
2RO
C-DHA &591 mg el 2h O
o 16T mageml
Ratra J.048

E Search
B Serell

| Search sample: 3

Fig 66

© Recall the default
Press the key [F4] to recall the default of the f1-f4.

2 Save Data
Press the key [SAVE] to save data.

2 Print Test Report
Press the key [PRINT] to print the test result (Fig 67).

DNA / Protein Test Report

File Name:
Date and Time: 26-06-2003 09:16:33

No 260.0nm 280.0nm 320.0nm C-DNA C-Pro Ratio
1 0.226 0.212 0.102 3.825 T76.60 1.127
2 0.226 0.213 .102 3.803 78,32 1.%113

Unit:ug/mL

Fig 67

_35-



Multi Wavelength
Press [6] in main menu for “Multi WL” (Fig 68). [ESC/STOP] to exit.

;'n-'l. WX O Abs; o 1z 55 ;7:
Mu [t wavelength Test D2 s
w L]
Mo Wil ahs el 5
L e il
E Search
B Serell

B ety [EBVode
Fig 68

To load previous Multi Wavelength results, press (LOAD) and select previously stored
results (.mul)

2 Test
1. Press [F1] to setup a group of wavelengths for testing by pressing the
numeric keypad followed by [ENTER] . (A) or (V) to modify the inputted
data Fig. 69. Press [ESC/STOP] to finish setup and exit.
Note: It is recommended to enter the highest wavelength first.

:'-J'\.-'I W Al ol 1z xs 27
Mu i Wavelength Test [2 = —
Mo (PR Az W =

= cell #
=Wl
AO0.0
o
B Search

B Seroli
|Flease input wi: =0

Fig 69

2. Press [F2] to select mode (Fig 70).

[l - 900 Enim Abs: o 1x 35 27 |
Multl wlavelength Test D2 s
Neo wiine Abs pi- —

SO0 e
. i
e eley
E Zearch
B Serell

|Please select wode: EAH

Fig70

3. Push the blank cuvette into the Reference Light Path and Main Light
Path, then press [ZERO] for Blanking .
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4. Pull the sample cuvette into Main Light Path, press [START] to test.
The test results will be displayed on the screen (Fig 71).

WL S00.0nm Abs: W 12 35 27
Multi Wavelength Test e
No  Wi{nm) Abs bt oy

1 sooo 087 e
4000 o.42
200.0 o8l
& Search
B scroll
WL setup [[FIMode

Fig 71

5. If there is more than one sample, repeat step 4 for the next sample.
Note: When the test has finished, the wavelength will go to the first
WL.

6. Press [<)or [>] forsearching. Input the sample number, the result
will be displayed on the screen. Press [A) or [V] to browse the
test results one by one.

@ Save Data
Press [SAVE] to save data.

2 Print Test Report
Press [PRINT] to print the test results (Fig 72).

Multi-Wavelength Test Report

File Name: M1.mul
Date and Time: 26-06-2003 09:25:16

No 300.0nm 400.0nmm 500.0nm

1 0.107 0.074 0.054

2 0.106 0.073 0.055

3 0.106 0.072 0.054
Unit:Abs

Fig 72
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Setting and Calibration

Utility
Press [7]) in Main menu for “Utility” (Fig 73). [ESC/STOP] to exit.

WL : B5G1nm 08:ml4: 35
D2 [—]
W —
Cell #1

Bl WL Aeset B Accu Validity
B Frinter Bl WL validig
Bl Lamp B3 Connect w PC
R Clock Bl Besper onfoff
BEl Dark current @0 System Baselina

EER Delete entire saved fles
B8 Restore default

LAis Spectrophotometer
Fig 73

© WL Reset
Press [1] to reset wavelength (Fig74).

(WL :_4B2.0nm o 900.0nm ___|

Bl WL Reset M Accu Vaidiby
Bl Printer R WL Vaidity
Lamp B} Connect o PC
KX Clock Beeper onoff
Dark currant

BEER Delote entire saved files
Restore default

| UNVYis Spectrophotometer

Fig 74

2 Printer
Press [2] to set printer (Fig 75). [ESC/STOP] to exit.

|WL: B5B.1nm D3-u4: 35
b0z =
W =
Call #1

I

Bl Feset printer
B Select print port
BEl Select printer
BEER Frint report

UVAVis Spectropholometer
Fig 75
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Press [1) in Fig 75 to Reset Printer.

Press [2] in Fig 75 to select print port (LPT or Comm., Fig 76).

(WL : 656.1nm 08-4; 35

D2 = j—
W —
Call #1

Bl FReset printer
B Select prini port
Bl Select printer
BEER Frint report

Selecthe pint port

Fig 76

Press [3] in Fig 75 to select printer (HP PCL (1 colour cartridge), PCL
(black mode), Epson ESC/P or Epson/P2 or above, Fig77).

| WL : B5G.1nm 08-44: 35

D2 = —
W= —
Cell #1

Bl FResel prnber
BEER Select print port
EER Select printer
EER Frint report

[ [N P (1 color ca rireige)

Fig 77

Press [4] in Fig 75 to select print mode. If you select “Print screen” mode,
a little icon will be displayed on the top line of the screen (Fig 78), if you
select “Print report” mode, the little icon will disappear.

[WL: 656.1nm b 35
D2 = j—
W —
Call #1

Bl Fesat printer
B Select print port
Bl Seloct printer
BEER Frint screen

Vs Spectrophotometer

Fig78
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2 Lamp
Press [3) to set lamp (Fig 79). [ESC/STOP] to exit.

WL : B5E1nm D&-w: 35
02 = —
W =
Cell #1
Wl Swich D2
B Reset D2 lamp usage time
EER Swich W
Bl Reset W lamp usage time
=] Switch point
| UiVis Spectrophotometer
Fig 79

1. Press [1) in Fig 79 to switch on/off D2. Fig 80.

|WL: B5B.1nm 08-a: 35
D2 = —
W = —
Cell #1

Wl Switch 02
B Beset D2 lamp usage time
EER Swiich W -:nrr
Bl Reset W lamp usage time
BE] Switch point

| UiV Spectrophotometer

Fig 80

2. Press [2] in Fig 79 to reset usage time of D2(Fig 81). Press [A]) or [V]
to select “Yes” or “No”, and then press [ENTER] .

(WL : BSG.1nm DE:#:.EE
D2 = j—
W= —
Call #1

Wl swichoz BRI
B Reset D2 lamp usage time
BEl Switch W:

BEER Resot W lamp usage time
B Switch paint

U5 hrs used Are you sure?  [LLEH

Fig 81
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Press [3] in Fig 79 to switch on/off W. The indication is also on the top
right corner of the screen (Fig 82).

| WL : B5G.1nm Dd-a: 35
D2 = j—|
W —
Call #1
Il Swich D2

B Beset D2 lamp usage time
B Swich W

Bl Reset W lamp usage time
BE] Switch point

LS Spectrophotometer

Fig 82

Press [4] in Fig 79 to reset usage of W (Fig 83). Press [A) or[V]
to select “Yes” or “No”, and then press [ENTER] .

|WL: B5G.1nm 0a-w: 35
D2 = f—
W= —
Call #1
Wl swichoz R
B Reset D2 lamp usage time
BEl Switch W:
EEE Reset'W lamp usage time
B Switch point
|G ts used Are you sure? LN

Fig 83

Press [51 in Fig 79 to set the switch usage point of D2 and W lamp (Fig
84).

| WL : B5G.1nm a4 35
D2 5
w

Call  #1

Bl Switch endelf D2

B Reset D2 lamp usage time
EER Swich onioff W

Bl Reset W lamp usage time
B2 Switch point

Invput the D2 switch point340.0

Fig 84
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@ Clock
Press [4] In Fig73 to set the display mode and modify the clock (Fig 85).
[ESC/STOP] to exit.

WL: 656 1nm [ .
D2 = |—
Wy — |
Cell #1
Bl Set Time
B SetDale

Bl Show Time mode
R Show Date mode

UViVis Spectrophotometer
Fig 85
1. Press [1] in Fig 85 to modify time by pressing the numeric keypad (Fig
86).

WL 656.1nm 08-#4: 35

D2 [—
Wy [—
Cell #1
Bl Set Time
EER Set Date

EE] Show Time mode
1 Show Date mode

_f—'leme inpat the: e 04,35

Fig 86
2. Press [2] in Fig 85 to modify date by pressing the numeric keypad.

3. Press [3]) in Fig 85 to set the date display on the top right corner of the
screen.
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4. Press [4] in Fig 85 to set the time display on the top right corner of the
screen (Fig 87).

WL : B5B.1nm Dd-a: 35
02 = [—
Wy —
Cell #1
Bl Set Time
EER SeiDate

EEl Show Time mode
1 Show Date mode

[ Uivis Spectrophotometer

Fig 87

@ Dark Current
Press [5]) In Fig73 to get dark current (Fig 88).

'I'UL 2 _ﬁmh!m ark currert

B VL Resat EA Aocu Vaidity
Bl Frintar Bl WL Validity
R Lamp EA Connect io PC
Kl Clock B Beapar cavoll

Bl Dark current

BEE Delete enbre saved files
EEd Restone defaul

L5 Spectrophatomatar

Fig 88

2 Accu Validity
Press [4]) In Fig73 to do accu validity (Fig 89). [ESC/STOP] to exit.

WL 900 nm Al o iz 5w a7

Fhotometre Validity Test D2 -
W —
Ne Wiinnt  AbsiStdl) Abs Result fell =1

& sondard [GEH Mode [l Tolerance
Fig 89
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1.

Press [SET M] to setthe wavelength. Press [ENTER] to edit and
input wavelength by pressing the numeric keypad (Fig 90). [ESC/STOP]
to finish inputting and exit.

[l - o0 G Abs: o 1z 5537
Fhotometie Validity Test [z -
Moo Wwljmeg  Aba(Sed) Ak Result W -

i Frrets] Cell =%
z

= HIFE -

| Flease input [ =T

Fig 90

Press [F1] to set the standard value, Press [ENTER] to edit and input
by pressing the numeric keypad (Fig 91). [ESC/STOP] to finish inputting
and exit.

[ : ocanm AT o
Photometne Validity Tese [2 = —
No wiimmw) TS 5T Result W -

S fa T ] 728 Cell =1
2 Fhao

L] -t L)

B Select|

[ lmput the standard0

Fig 91

Press [F2] to select test mode (Abs or %T, Fig 92).

[WL - %00 6nm AT d s
Photometnic Validity Test 2 = —
No wiimmw) TS 5T Result 'E' i p—

el w1

1 ot .28
2 SO 245
5 -t L) e

| Flease seiect mode

Fig 92
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4. Press [ F3 ] to set tolerance (Fig 93).Input the value by pressing the
numeric keypad.

[ : ocanm T W w7

Photometne Validity Test [2 = —
Mo Wijwwl  ETSE)] RT Resuld W -
AR 728 Cell

1r]
1
2 SOCED 245
L] = =1 2

[ lmpicd tolerance-0000s

Fig 93
5. Press [ZERO] for Blanking.

6. Put the sample (calibrated neutral density filter) into Main Light Path.
Press [START] to check. The results will be displayed on the screen
(Fig 94). If the discrepancy between the results and the calibrated
standards is not more than the tolerance, “pass” will be displayed after
the test result. Otherwise, “fail” will be displayed.

7. The result can be saved,loaded and printed by pressing [ SAVE ] ,
[LOAD] and [PRINT] .

[l - v anm AT W 1z 3527
Fhotometyic Validity Test D2 -
Mo Wifkedd TTSHE) =T Result 'E'r".'-_'

=]

F L AT q.28 922 paig
= HO00 Bf5  &45 pass
> oo =

& sordard B Mode [ Tolerance
Fig 94

© WL Validity
Press [ 7] in Fig 73 to WL validity (Fig 95). [ESC/STOP] to exit.

[l - w00 anm Abs: W 1z zmar |
Wavelength Validity Test D2
Mo Wwilimw)  Peakinen) Th Resuld 'EI'-_

all  #1

& 5et peaks Maode THerance
Fig 95
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1. Press [F1] to set the standard peak. Press [ENTER] to edit and
input wavelength by pressing the numeric keypad (Fig96).
[ESC/STOP] to finish inputting and exit.

Wl - 900 Orim AT L ECEDF
Wwavelength Validity Test D2 -
Mo Wiinm)  Peakfmow) =T Result 'E i ?

1 2414 o
2 3eLO
5 41e
4+ 5ETE
5 e
&  ROT4
B Select

[ I;_t":--.‘.‘ the 5 tandard:0

Fig 96

2. Press [F2] to select test mode (Abs or %T, Fig 97).
[WL - 00 onm AT W 1z 3527
'l'\"ﬂl"tr-t‘-ﬂgﬁ“l Vﬂl'f:il'tgr Test D2, —

w —
Mo wilinem)  Peakinmg %T Result pron s
PR
3610
A17.0
55T7.&
fla
2074

| TR TR T

| Please sefect mode R

Fig 97

3. Press [F3]) to settolerance (Fig 98). Input the value by pressing the
numeric keypad.

Pl - 00 drim AT o 135 27|
Wavelength Validity Test D2 - —
Mo Wik Peakfnow] =T Result 'E'r". _?J_

i 2414
2 38Lo
2 41
4+ SET.E
5 e
& ROT4
B Select

[ Trput tolerance-oon

Fig 98

4. Press [ZERO] for blanking.
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5. Put the sample (calibrated holmium liquid) into Main Light Path.
Press [START] to check. The results will be displayed on the
screen (Fig 99). If the discrepancy between the results and the
calibrated values is not more than the tolerance, “pass” will be
displayed after the test results. Otherwise, “fail” will be displayed.

[ e anim AT o 1= 55 a7
i idf - L2 =ip—
Wavelength Validity Test o
Mo Wilfmi]  Feak{ne) BT Result rof #1
1 2414  2BRT 006  pass
2 LD mO4 4283 paid
2 4Lve 46T T2 pass
4 S37&  SITZ 1850 pais
F os4ld G413 2452 pass
& BOT4  BOTT ATIE  pass

& Stondard [ER Mode [ Tolerance
Fig 99

6. The result can be saved,loaded and printde by pressing [SAVE] ,
[LOAD] and [PRINT]

@ Connectto PC
Press [8]) in Fig 73 to connect to PC (Fig 100). If the instrument is controlled

by PC, the screen displays as Fig 100A. Press [ESC/STOP] to exit.
[WL: 656.1nm =15 #4: 35
D2 5=
L]

Connecting o compater. . .

Lz Spectropholomeler

Fig 100

WL 656.1nm - 35
D2 [—
Wy [—

Controlled by PC . . .

Vs Spectrophotometer

Fig 100A
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2 Beeper on/off
Press [9]) in Fig 73 to turn on/off the beeper

© Delete entire saved files

Press [ F1] in Fig 73 to delete entire saved files. After the delete the files,
double confirm need to do.
@ Restore default

Press [F2]) in Fig 73 to restore the default parameters.
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Appendix A

DNA/Protein Test

Algorithm

Test Name Method Wavelength(s) Calculations Parameters | Displayed
Units
DNA MEASUREMENT
Absorbance A1=Axonm | PNA f1=62.9 | DNA:
DNA/Protein | difference _ concentration: £=36.0 | ngml
A2=A280nm A A Ar A AF
’ (260,280) AneA (A1- {ef) 1-(A-Aredf2 | £5=1552 | protein: 1t
Concentration ( re 1;20“““ Protein £4=757.3 Jml
optiona
and b concentration gm
DNA purity (A2-Aren)f3-(A1-Are)fs
Absorbance | A=Arsoum | PNA f1=49.1
difference Ar=Ar30mm concentration: £=3.48
(260,230) (A1-Arenfi-(A2-Ared)f2 | £5=183
> Aref:A320nm Protein £=75.8
(optional concentration
(AZ-Aref) f3-(A1 -Aref) fs
Ab.SOI'banCe A12A260nm None No units(ratio)
ratio A2=A%0mm | po Ar-Arer
or A2-Aret
A230nm
Aref:A320nm
(optional)
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Appendix B

A number of correction techniques can be used to eliminate or reduce
interference errors. In general, if the source of the error is known and is
consistent from sample to sample, the error can be eliminated. On the
other hand, if the source is unknown and varies from sample to sample,
the error can be reduced but not eliminated. Correction techniques can
always require data from at least two wavelengths. The more
sophisticated correction techniques require multiwavelength or spectral
data.

A.1 Isoabsorbance

When a known interfering component with a known spectrum is present,
the error introduced by this component at the analytical wavelength for
the target analyte can be eliminated by selecting a reference wavelength
at which the interfering compound exhibits the same absorbance as it
does at the analytical wavelength. The absorbance at this reference
wavelength is subtracted from the absorbance at the analytical
wavelength, as shown in Figure A1.The residual absorbance is the true
absorbance of the analyte.

This technique is less reliable when the spectra of the analyte and of the
interferent are highly similar. Moreover, it can correct for only one
interference

Ay —— Analyte spectrum
it — |ntarferent spectrum

=S 081 \ — Mgasured spectrum
E ]
-
o |
5 08
=
W
=

041

0.2

0.0

Li -
200 0 300 350 40 450 500
Wavalength [nm]|

Fig A1 Isoabsorbance correction
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A.2 Three-point correction

The three-point, or Morton-Stubbs correction uses two reference
wavelengths, usually those on either side of the analytical wavelength.
The background interfering absorbance at the analytical wavelength is
then estimated using linear interpolation (see Figure A2).This method
represents an improvement over the single-wavelength reference
technique because it corrects for any background absorbance that
exhibits a linear relationship to the wavelength. In many cases, if the
wavelength range is narrow, it will be a reasonable correction for
non-linear background absorbances such as that resulting from

scattering of from a complex matrix.
1.0

% — Measured
‘T spactrum

=
o

Absarbiance [AL)

200 250 300 350 a0 EEE
Wawvelength [nm]

Fig A2

-5]-



	Block diagram for the Spectrophotometer
	Description                                       
	Analyze Sample


