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Absorbance

Why measure absorbance ?
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In biology and chemistry, the principle of absorbance 1s used to
quantify absorbing molecules in solution.
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)I A T: Transmission
SI/ S: Scattered Light
—
light source pathlength (b}
I 1
T ] T] = 0
ransmittance|T| = — Absorbance[A] = —log,y | —| = —logs[=]
IO 11 T
BMG ‘ LABTECH l; = intensity of the radiation (light)

The Microplate Reader Company ln = amount of ||Eht of the incident |Ight beam




Absorbance
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_ Transmittance[T%]
0 100%
1 10%
2 1%
3 0.1%
4 0.01%
5 0.001%

https://www.edinst.com/blog/—beer—lambert—law/
Figure : Attenuation of a 510 nm laser through three solutions of

That means a sample with: Rhodamine 6G with different absorbance values at 510 nm. The yellow

_ , glow 1s the fluorescence emission at ~560 nm
> 10.D. allows 10% of light to be transmitted through the sample

> 20.D. allows 1% of light to be transmitted through the sample
> 30.D. allows 0.1% of light to be transmitted through the sample

> 4 0.0D. allows 0.01% of light to be transmitted through the sample
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The Beer’s law

Absorbance

A
A = ecl ;
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* ELISA
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WW%@@@M £33
* Cell viability(MTT) 38222 A

\

Bradford assay BCA assay
A Absorbance Spectrum A Absorbance Spectrum
« BCA/Brafford s 7]
o "l
04 0.2 4
. 02 .
 DNA/Protein (260 nm / 280 nm) o TS
400 500 600 700 800 900 Wavelength in nm
5 Wavelength in nm B
0.4 7 25 1 R?=0.99920
* Microbial growth ( OD 600 nm) R0 )
: 154
S 0.2 3
i 14
0.1 4 05
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S 500 1000 1500
Concentration in ugf’ml o
Concentration in pg/ml

Andrea Krumm BMG LABTECH 09/2016 U
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O
HRp () QO O
HRPLinkedAntibody —— | TMBSubstrate | o
ELISA / Q,Qf' fVQ q‘v"‘o’l}
i 1 1 / r q“’@ib\?‘s%
To detect specific protein by antibody . s
Usually measure 450 or 405 nm P @ Detection Antibody
O
— Capture Antibody
) . Solid Support
Cell viability CCK-8 AND MTT
To check the vial cell number by specific reagent
Usually measure 450 and 570 nm A e
yellow purple S Ei B S,
MTT ormaza e S . 2
MTT o 570nm mitachendrial i rersieme
CCK-8 = 450 Ngwoguese 71
- - nm substrates\ Vs NAD m;’;‘n’"” WST-8
dehydogenases colorless
cell ¥ \NAL‘H electron mediator WST-8 formazan

O
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Application

A Absorbance Spectrum

BCA o 0s |

Protein u S04
+Cu?* |

To quantify protein in unknown sample [W‘S:f::;::;?::‘::;m > Cu* ]
2 BCA

acid residues) 0.1 4

Usually measure 562 nm A A R

Wavelength in nm

2.5 1 R?=0.99920

Hy- ' S(E;]Sncem‘ration]\?;[]s ;'mlI 15IUU
Braftford ﬁ e ﬁJ fﬁ g
. . . | : | | sorbance Spectrum
To quantify protein in unknown sample PROTEIN [y 5 [; 2 Ir[wf o 3 * | e
Usually measure 595 nm l wo ) o “

TE Coomassie G250 0.4 1

|

R Mo 0.2
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Multiskan GO
Wavelength 200 -1000 nm
Reads 96- and 384-well plates
Shaker \Y
Incubation up to +45°C
Reading speed 96-well plate in ~ 6 seconds

Spectrum ~10 seconds — .

10
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Introduction of Multiskan GO

Monochromator based system with adjustable wavelength

Mirror optics Moving measurement head

ety I Detector
| |

Fiberoptic link

Entrance slit

Xenon flash
light source

Fiberoptic
link Detector

5
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Rotating
haolographic
grating Cuvette reading station
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Icons - active

= User Interface tabs N ey .
= Plate: - highlighted |

defines protocol for the plate measurement

= Settings:
contains universal instrument
configuration settings

96 wells

Area: All

3 - e 00:30.00 Shaking: Interval
Jnghbation; Required temp: 37°C

560 nm F

= Configuration, Date&Time, Print header, Status report

OK and arrow
keys for editing and
moving

Power ON/
(0) ) %
START /STOP
measurement

12
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Operation

Info text
bar

Help offers

Plate format:

information on the @ .
current view inoubation: 003000 Shaking: ntervl F1, F2 and F3 keys are

Required temp: 37°C
Measurement: 560 nm F used fOI' dlfferent
purposes depending on

SW level

File functions

For Plate: New,
Open, Save,
Save as, Export,
Print, Delete

For Cuvette:
Export (new file),
Export (append),

Print
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el Operation-Plate measurement

= Selecting “Plate format”

[ abc ] Session: Session12 *

Plate format: 96 wells
384 wells

Area: All

Incubation: 00:00:00  Shaking: Mo
' Required termp: Mo

Measurement: 450 nm, 620 nm F

_oospt | came |

14
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= Selecting “Area”

\I settings

| E Session:

Plate format: 9k wells

|Area: All | m
L' - )
p

(=]

_— a0:00:00  Shaking: Mo 55}6 Sel d :
Incubation: Required termp: 37°C OQD C;_E:;E area:
Measurement: 450 nm F QOQ

e@ee®
QOO
0@ I'l I« 9000e
sOOOOO0O000000
HOOOOOO000000

20 | pccen | Canes | i
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-I =ahal Operation-Plate measurement

= Setting “Measurement"

[ abc ] Session: Session12 *
Plate format: 96 wells
384 wells
Area: All
IR EARiER: 00:00:00  Shaking: Mo

Required temp: Mo

@ |Measurement: 450 nm, 620 nm F |

R

16
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> 1+ Plate measurement

Use the arrow keys
to scroll the view

1 z 3 4 3 ] 7 3 9 10
0.014 0.11Z 0.276 0.059 0.293 0.316 0126 -0.031 0.092Z 0.429 0.031 -0.013

A
B 0167 0.022 0.082 0.629-0.037-0.018 1867 0.099-0.053 1.2F8 0.415 0.4Z22
C
o

Measurement parameter

10028 0.031 0.318 0623 0.273 0.967 0188 0.563-0.043 0.050 1.020 0.841
I:Ide: Fast => 0.370-0.007 0.272-0007 0.214 0507 0780 0157 1.098 0056 0.344 0438
E 073 0.076 0.559 0.416 0.360 0321 0.077 0.911 0103 0.346 0.024 0.234
Wavelengih (nm): ‘,_150 F-0.027 0425 0757 09628 0481 0347 1533 -0.003 0453 0.015 0744 0.012
G 0.247 0433 0.991 0.324 0163 0109 0.860 0.28% 0.799 0.034 0.1 0.226

0.241 0.224 1021 0075 1488 0.200 0.422 0135 0.017 0.642

Result for each

wavength & 320 om, 260 1m, 260 npD 5
Measurement parameter
3 4 s 6 7 8 9 10 I 1z
0 0474 1105 0040 0241 -0001 1080 0079 1883 0880 0409
e B 55 0432 0.840 0.050 0.537 1311 -0.040 0,439 0.428 0662 0465
tlultiple ode: Fast 87 0126 0701 1037 0531-0009 0468-0.021 0134 1536 0094
O3S 8358 805 A2, B Rin BoRgss Rps Ahe 83 aus
Wavelength 1 (nm): 320 0E17 0304 0506 0446 055 0062 0504 0395 0225 0039 0260 0276
uluplie g3 samamm samews cies unt son oz 02 03
0 . . =u. . . . . . =U. -HLO0 Ll LLOOLS
Wavelength 2 (nm): 260 0Z10 -0005 0054 0194 008i 0138 00253 0523 1av
© 4072 3339 0507 813 2052 1 078 2 e
Wwavelength 3 (hm): 280 0798 0.433-0.048 0.204-0.049 0,784 0150 0.730 06

largest peak
values

Measurement parameters
: LT Fast
SpeCtrum Start wavelength (nm): 400 : Sevl:ecltied Erani1 g.%SSD
483 1937
End wavelength {nm}: 700 indicated, 0 S50 GO0 Egg lg?g
FE3  1B05
Step (nm): 1 use arrow

keys to
move

17
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TSENG HSIANG

= “START* Measurement
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Operation-Plate measurement

=“Saving* Result

USB flash
memory
device
connected

Delete

450 nm F

1 g 3 4 = 3] T L= = 10 b 12
050 0679 0143 0.54353 0.774 0265 0671 Arg 0215 055 0.5384 0522

Export plate Session(s)
* Export current session
* F1 (Export)

Save the plate Session:

* F2 (Save as)
* File -> Save or Save as

19
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Operation-Incubator

= “Incubation”

settings m

Cuvette
Session: messiond
Plate format: H6 wells Set target temperature

Area: All

Set temperatdare

a0:00:00  Shaking: Mo
Required temp: 37°C

Incubation:

Measurement: 450 nm F

Ok: Accept  F2: Canceal

The incubator temperature can Instrument and

Target temperature Note!
The “Required temp” parameter” sets an
incubation temperature reminder.

It does not affect the instrument temperature 20

be controlled using F1 key
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] Protocol

Plate

Results
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rle Rename

Semples
NUNC, F-bottom, 96 3 { Plate 1
i | 1 3 1
“[cal_ooot 112 Cal_0001 212 Un_0001 112 Un_0001 212
4 |Assay Assay Assay Assay
1000 1000
[caioooz 12 Cal_0002 212 Un_0002 112 Un_0002 2/2
B |Assay Assay Assay Assay
500 500
[caroooa 1z Cal_D003 272 Un_0003 112 Un_0003 212
C  |Assay Assay Assay Assay
260 250
[(Cal_D0D4 12 Cal_D004 212 Un_0004 112 Un_0004 2/2
D |Assay Assay Assay Assay
125 125
(Cal_0005 1/2 Cal_0005 2/2 Un_0005 172 Un_0005 272
E |Assay Assay Assay Assay
625 825
(Cal_0008 172 Cal_0008 2/2 Un_0006 112 Un_0006 22
F |Assay Assay Assay Assay
31.26 3128
Un_0007 112 Un_0007 22
[ Assay Assay
Un_0008 112 Un_0008 212
H Assay Assay

Description:

Onpneration

ession - SkanIt

Skanlit
Software

thermo
scientific

ﬁ Home Bl Layout f2|Protacal Results Reports
. U g 2 B i - Sped 7 £ PreCalculat "/( Quality ED - FLA Parallel Liner ¥ Automatic
O Subtractiol UL ana j: | FroColoukatum -?_.Control [%2, Dose A Analysis 4 Save
< Basic z User-Defined Data
X Statistics | K ¥ Merge Data Equation R/[ Normalization
- e ey Qualitative
mg Correction _Dﬂﬂ Graph 7/?5 o T 2 Classification
T
b - -
| Results Parameters Graph | Table
New Session_7 Show options ~ | [ Export | < Open in Excel
@ [ 2 | 3 | 4 | 5 . 6 | 7 | 8 | 8 | 10
o |caloooiiz  |caloomizrz  [Unoooii2 || Un 000122
A 1000 | 1000 1 11
y‘?ﬁ 1243 1242 ol £
(csloooziz  |Csloo2zz | Un000212 | Unoom222 |
B | %0 500 1 £l
| s00 500 310 s
Cal 000312 |Cal OG22 | Un 0D0B12 | Un 0DI3ZZ
c 2= 250 11 11
| 250 | 230 781 5
|caloooetz  [caloooazz  |un 0004wz | Un 000422
p|12 125 o] 11
125 125 265 438
[calonosi2 | catooos22
|88
625 823
|cal_ooos 12 | cat ooos2e2
|31 3135
| 313 313
G
H

Disconnect E E

n_| 1
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= Setting “Microplate”

. {a} Home M8 Layout 71 Protocal Results ] Reports

JK - j/ F -n._j Mew Plate

%&’ Fill Wizard... }'\ Delete Plate “% Preview...
o Ry Rename
[ Lory rle Plate

NUHNC, F-bottom, 96 Plate 1
1 ' 2 3 4 [ 5 f ' 7 ] ] ' 10
“[cai_ooot 112 Cal_0001 272 Un_0001 112 Un_0001 2i2 ' i ' '
L |Assay Assay Assay Assay
1000 1000
Cal_0002 1/2 Cal_0002 212 Un_0002 1/2 Un_000Z 272
B | Assay Assay Assay Assay
500 500
Cal_D003 1/2 Cal_0003 212 Un_0003 1/2 Un_0003 2i2
C |Assay Assay Assay Assay
250 250
1 Cal_D004 1/2 Cal_0o04 212 Un_0004 172 Un_0004 2/2
[ |Assay Assay Assay Assay
125 125
“[ca_ooos 12 Cal_0005 212 Un_0005 112 Un_0005 212
E |Assay Assay Assay Assay
62.5 625
' Cal_D006 1/2 Cal_0006 2/2 Un_0006 172 Un_0006 2/2
F |Assay Assay Assay Assay
31.25 31.25
Un_0007 1/2 Un_0007 2i2
G Assay Assay
Un_0008 1/2 Un_0008 2/2
H Assay Assay
Description:

Multiskan GO 1510-01541 - Not connected | connect |-

Zoom:

——

admin
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k Setting "Layout”

ssion - SkanIt

_‘__'_,, {a} Home M8 Layout 71 Protocal Results ] Reports

New Flate

Delete Plate ::':1 Preview...

e
W Fill Wizard...

o Ry Rename
[ Lory rle Plate
NUNC, F-battom, 96 B Plate 1
1 | 2 3 4 | 5 f ' 7 ] ] ' 10
Cal_0001 172 Cal_0001 212 Un_0001 1/2 Un_0001 212 i ' i
& [ Assay Assay Assay Assay
1000 1000
Cal_0002 1/2 Cal_0002 212 Un_0002 1/2 Un_000Z 272
B || Assay Assay Assay Assay
500 500
Cal_D003 1/2 Cal_0003 212 Un_0003 1/2 Un_0003 2i2
C ||| Assay Assay Assay Assay
250 250
Cal_D004 1/2 Cal_0o04 212 Un_0004 172 Un_0004 2/2
D | Assay Assay Assay Assay
125 125
|ica_ooos 12 Cal_0005 212 Un_0005 112 Un_0005 212
E |||Assay Assay Assay Assay
62.5 625
Cal_D006 1/2 Cal_0006 2/2 Un_0006 172 Un_0006 2/2
F || |Assay Assay Assay Assay
31.25 31.25
Un_0007 1/2 Un_0007 2i2
G Assay Assay
Un_0008 1/2 Un_0008 2/2
H Assay Assay

Description:

Multiskan GO 1510-01541 - Not connected | connect |-

Zoom:

——

admin
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Operation-Plate measurement
= Setting “Wavelength"

MNew Session - Skanlt 3.2

B8 Layout

$& Protocal Results

E] Reports

@ Photometric Ef Kinetic Loop Ijlj Pause Flate In
L;ﬁ"" Spectrum g:;?nition :—2 Shake Plate Out b
OJlg Incubate
| Protocol Steps E]E] | Photometric Measurement
g Mevy Session

Parameters
s E:ﬂ 450nm

Measurement Mode

{# Single wavelength (&) Fast

) Precision

Wavelength [nm]: m

[] Step duration [hh:mm:ss]:

[] Use pathlength correction

Multiskan GO 1510-01541 - Not connected | connect ||

admin
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“START* Measurement

MNew Session - Skanlt 3.

B8 Layout $& Protocal Results E] Reports

@ Photometric + Kinetic Loop Ijlj Pause Flate In
P Area =
Ifﬁ,.ﬁ‘ Spectrum Definition 4. chake Plate Out %

ke
Jl:; Incubate

Star

|_Protoml Steps E]E]| Photometric Measurement |
E Mews Session m'
E?ﬂ 450nm
Measurement Type Measurement Mode
{# Single wavelength (&) Fast
) Multiple wavelengths ) Precision
Wavelength [nm]: 1450 E

[] Step duration [hh:mm:ss]: 1§ =

[] Use pathlength correction

admin

Multiskan GO 1510-01541 - Not connected | connect ||




= %
TSENG HSIANG

Onpneration

= Using “Curve fit” icon

; Mew Session_7 - Skanl
= A Home A Layout £ Protocol Results Reports
-B Quality ED Ef FLA Parallel Line Automatic
O Sub f_l PreCalculation f‘j Contral B ; e Analysis Save
== Basic - efined Data
X Statistics RH Normahzahon
r = - =
| Results || Parameters Graph Table List
Mew Session_7
6 4
4m 7 - .‘,u::-ﬂ.' e rl’-ﬁ:l: oz
| }mp,,.u-:---"
— L ]
3.00 N . —mpetes - 1
g L —
" I
= agp . e . =
1,00 | :
@ lin o = |
Ol 100.000 200.000 300.000 400.000 500.000 G00.000 T00.000 800.000 900.000 1,000.000 1,100.000
L, Caoncentrafion
®ln  Olog y=0.00432x + 0
[ Plate [ el [ sample ~ | concentration | original [ Abs] | Fitted [Abs] | Residual B
Parameters
Fit type: Linear Polynomial: y=ax + b
Transformation: Meas. linear Conc. linear
Parameters: a b c d e
0.00432 0 TB— T TE— T ToE—E#F
Coeff. of determ. R2: TE—EFF
« Multiskan GO SIMULATOR- Connected Disconnect Target: 20.0°C  Plate: 20.4°C Cuvette: 21.1°C admin
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= Sample concentration will be calculate automatically

New Session_7 - Skanlt 3.2
= @ Home B3 Layout 2 Protocol Results E] Reports
-B 5P = Quality ED Effe FLA Parallel Line N Automatic
O Subtractio UL Analys fin PreCalculation \/El( Cantrol %" Dose ** Analysis 4 Save
== Basic ,v_.' P User-Defined Data
X 5tat|st|cs ; S ¥ MergeData Equation R‘”: Narmalization
Path 1 e e [ i Qualitative
[ﬁjE Correction _[I.[IJ} ek 7;/0 et L'a‘ Classification
T
RESUHS . . Parameters Graph ' List _
MNew Session_7 Show options - | & Export | = Open in Excel | & Print |
@ B i 2 3 | 4 ' 5 [ 6 | 7 [ 8 ] [ 10 | 11 [ 12
o Cal_00011/2 | Cal 000122 Un_0001 1/2 Un_0001 272
A | 1000 1000 ; ™
9"?,:: 12403 12403 577 355
" calopziz  [caloomzzz | un_oooziz Un_0002 212
E | 500 : :
500 500 310 273
Cal_0D0Z1/2 | Cal 0003272 Un_DD03 112 Un_0003 212
c| 20 250
| 250 | 250 721 705
C3 000412 |Cal 000422 |Un 0D4T2 | Un 0004272
o123 125
(Cal 0005172 | Cal 000522 | Un 0DOS 12 Un_0005 272
| 823 625
525 625 125 582
|Cal000E12 | Cal000BZ | Un 0D0EW2 | Un 000B212
F| 2135 3135
f Un_DDOT 112 Un_0007 212
G = 185
Un_D00S 112 Un_0008 212
H 535 102
' Multiskan GO SIMULATOR- Connected Disconnet | S = get: 20.0°C  Plate: 20.4°C Cuvette: 21.1°C

27
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“Export* Result

i5sion_7 - Skanlt 3.2

= fat Home B3 Layout 2 Protocol Results Repaorts

-B | Spec —| Quality ED Effe FLA Parallel Line N Automatic
O Subtractio UL Analysis fi PreCalculation \/El( Cantrol %, Dose s Analysis 4 Save
== Basic ; L User-Defined Data
X Gatistics [:‘ Kinetics ¥ MergeData Equation R/I Normalization
& £ Pathlength TR L0 Qualitative
[ﬁaE Correction _[I_l]ﬂ Graph L'a‘ Classification

———

Result_-; | Parameters | f'f:mh H— List :
New Session_7 Show options - | [ Export | = Dpen in Excel i3 Print |
@ B —————— 5 | & | =z | & | 8 | 10 | m | 1
o [ Cal 001 152 | Cal_0001 252 Un_0001 152 Un_0D01272

A 1000 | 1000 11 1:1
9‘?5 1=H13 1=H3 a7 356

Cal 00z 12 | Cal 0002272 .Lln 000212 | Un_ o002z

| 500 500 910 .

Cal_0do3 12 | Cal 0003 272 Un_0D03 172 Un_0003 272

c.zso 230 1:1 i1
| 220 | 230 TE1 i3
Cal_DD04 172 | Cal_ 0004 272 Un_D004 152 Un_0004 272
D 125 125 1:1 i1
125 125 265 433

Cal 000512 | Cal 000522 | Un 0005112 | un_ooos 2r2

| cal_ooos 172 | Cal_ooDE 272 Lin_000E 112 Un_0008 212

| 31.3 1313 iz 402

11 1:1
G 802 185

| Un_oooB 172 | Un_ 0008212
H 1:1 11

835 02

+ Multiskan GO SIMULATOR i i get: 20.0°C  Plate: uvette: 21.1°C
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Absorbance _ _
I, I A: Absorption
> >
> 71
)I A T: Transmission
sl/l - S: Scattered Light
M
light source pathlength (b)
. Iy Iy
Transmittance|T| = — Absorbance[A] = —logq, = —logo|T] I, = intensity ofthe radiation (igh)
11 I]_ |0 = amount of light of the incident light beam

The Beer’s law

A Absorbance
A — ECI E Molar absorption coefficient Mlem!
C Molar concentration M

optical path length cm




Multiskan GO
Wavelength 200 -1000 nm
Reads 96- and 384-well plates
Shaker \Y
Incubation up to +45°C
Reading speed 96-well plate in ~ 6
seconds

Spectrum ~10 seconds
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* ELISA

,@@@é@@obxmﬁm
WW%@@@M £33
* Cell viability(MTT) 38222 A

\

Bradford assay BCA assay
A Absorbance Spectrum A Absorbance Spectrum
« BCA/Brafford s 7]
o "l
04 0.2 4
. 02 .
 DNA/Protein (260 nm / 280 nm) o TS
400 500 600 700 800 900 Wavelength in nm
5 Wavelength in nm B
0.4 7 25 1 R?=0.99920
* Microbial growth ( OD 600 nm) R0 )
: 154
S 0.2 3
i 14
0.1 4 05
’ 0 ZUIO 4[IJ[J 6[IJU 8[30 1060 1260 o -

S 500 1000 1500
Concentration in ugf’ml o
Concentration in pg/ml

Andrea Krumm BMG LABTECH 09/2016 31
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~Thank You for Your Attention~
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