Elektronova absorpcni spektra
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Frequency [Hz] 10% 10"

Wavelength[m] 10™ i 10°¢

EM radiation
Type wavelength Interaction
¥ <10 nm nudear emission
X-ray <10 nm atomic ionization
uv 10-380 am electronic transitions
Vis 380-800 nm electronic transitions
IR B00nm-1001Lm bond interaction

Radio meters nudear absorption
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Elektronova absorpcni spektra
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Energie prechodu

o — ol priklad C-H: vysoké energie, 125 nm
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n — ol méng Caste, energie 150 — 250 nm ® Bonding

(€) Bonding o

n —TM] nejobvyklejsi piipad 200 — 700 nm Mol.abs. koef.= 10 — 100 L.mol-'cm-!
TT—» TT Mol. abs. Koef'= 1000- 10* L.mol-'cm-!

Charge transfer pfechody — anorganické komplexy, interakce mezi elektron.
Donorem a akceptorem — vysoky Mol.abs. koeficient




Vliv polarity na absorpcCni maximum

T — Tl Cerveny posun

v polarnim prostiedi
Zvysena solvatace excitovan¢ho stavu
sniZuje jeho energii

n — Tl modry posun

v polarnim prostiedi
Zvysena solvatace n paru snizuje
energii n orbitalu




Biochemicky vyznamné chromofory

Vyznamné chromofory v biochemii

Amax (nm) mol.abs koef. (I/mol.cm)
-CONH- 225 400
-§ 235 3280
-S-S- 250 500
-fenyl 206 8000 .

261 220
-hydroxyfenyl 222 8000

270 1450
-hydroxyfenolat 235 9300

287 2600
Indol 220 3400

280 5500
Imidazol 211 6000
Guanin 256 12200
Adenin 260 14900
Cytosin 267 6100
Thymin 265 7900
NADH 340 6220
Hem 410 12000
Retinyl 453 50000
FAD 450 14000
Cytochromy 500-600

Chlorofyly 630-650




Lamber-Beeruv zakon
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Vyuziti pro kvantitativni analyzu:

1) P¥iznalosti €: ¢ = Ale.d
2) Kalibra¢ni primka
A




Instrumentace

Monochromator

Detector




Zdroje

Rtutova vybojka — UV spektrum

Halogenova zarovka — viditelné spektrum

Larnp Focusing Mechanism

Ellipsoidal Reflector

Deuteriova lampa — UV spektrum

Xenonova vybojka — UV + viditelné spektrum




Relative Intensity

Overlapping Spectra of

I overlapping
Deuterium and Tungsten Lamps 2sropping.
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Xenonova vybojka
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Spektrofotometrické kyvety
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COMPARATIVE TRANSMISSION CURVE
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Fotonasobic¢

Detektory

photoelectron dynodes
Radiation ' __ secondary
h ; 1
¥ -""‘“‘---...,_h electrons
/ N
Photoemissive cathode 5 e
5 anode
: to
high voltage (-) WW-W:’-\A/\P~— current-to-voltage
500-2000V amplifier
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SEMITRANSPARENT PHOTOCATHODE SPECTRAL RESPONSE CHARACTERISTICS
TRANSMISSION MODE PHOTOCATHODE
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Rozpoustedla

Pouzitelnost rozpoustédel v UV oblasti

Voda > 185 nm
EtOH >195 nm
Diethyléter >205 nm
Dioxan >220 nm
CHCI3 >245 nm
CCl4 >262 nm
Benzen >280 nm

Aceton >330 nm




Dvoupaprskovy fotometr
double-beam

Source Selector

Mirrors

Filter
Wheel

Entrance
Slit

Mirrors Chopper

Reference

Detector




Grating

Fotometr s diodovym polem

intensity

Intensity

Wavelength

The ‘real’ spectrum
in front of the
diode-array

Sampling by the
diode-array ]

The ‘digitized’
spectrum




Charakteristiky pristroje

Detector
Intensity output signal

|
|

Wavelength Wavelength

Spektralni rozliSeni — schopnost rozlisit dvé tésné prilehlé vinové délky




Charakteristiky pristroje

Spektralni Sitka pfistroje — Sifka pasu svétla opoustéjiciho monochromator
méfena v poloviné vysky piku (SBW), zavisi na Sifce Sté€rbin a disperzi miizky,
Obvykle <2 nm

Ptirozena Sitka pasu vzorku - Sitka absorpcniho pasu vzorku méfena v poloviné
vysky piku (NBW)

Intensity Absorbance

Wavelength Wavelength




Charakteristiky pristroje

True band shape measured at 1 nm SBW
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Wavelength [nm]

Presnost méfeni zavisi na poméru SBW/NBW = 0.1 a menSi (pfesnost 99.5%)
SBW 2 nm postacuje pro NBW 20 nm




Error [AA/A]
10.00

Chyba mereni

Dynamic range at 1 % error level

Noise limits
dynamic range
at this end

Straylight
limits
dynamic
range at
this end

4.00

Absorbance (A)




DiferencCni spektroskopie

A

nm




DiferencCni spektroskopie




DiferencCni spektroskopie

nm




Kupfer{ll)-Komplex

Stanoveni bilkovin

Peptidkette 1

Peptidkette 2

Biuretova metoda

Citlivost 1-20 mg
Interference: nékteré aminokyseliny,
zwiterionty

Lowryho metoda (595 nm)

Citlivost 10 ug
Zdlouhavost (2kroky)

Interference: rusi sulfat amonny., glycin,
SH reagenty, EDTA > 0.1 mM




Stanoveni bilkovin

protein + Cu®t Cu’

voc— (N _ NO)}—coo
OH, Ha0 BCA T

G-'\.
Protein Reagent - ONI % O coo-

© ©

BCA- Cu* complex 562 nm

Bicinchoninat

Citlivost vysoka 1 ug
Pracna metoda — 2 kroky
Interference: rusi EDTA, SH reagenty




Stanoveni bilkovin

. OCaHE
i ‘
H e 0.8
- § 0.6 P :
| -] osSun maxima
CHi™ g 04
2 o2 Ze 465 na 595 nm
:jﬁ N “ T j 508 Dn 500 1000 1500 2000
'32"' ':f""-‘ s Concentration of BSA {ug/ml)
Coomassie Brilliant Blue G BSA standard solutionTfERE L /=B SO M

Metoda podle Brafordové

Citlivost vysoka 1 ug
Rychld metoda (narocna na peclivost)
Interference: rusi Triton X-100, SDS,
Siln¢ bazické pufry




Stanoveni bilkovin

Absorpce v UV oblasti (Tyr, Try) — 280 nm

Citlivost 50 ug
Velmi rychla metoda, nedestruktivni
Interference: rusi NK, zakal

€ (ml/mg)
C (mg/ml) = A 4, BSA =0,63
C (mg/ml) = A, /€ Ig=1,38

C (mg/ml) =1,55.A,,,— 0,76 A, Ovalbumin = 0,70




Pouziti spektroskopie pro studium konformace
bilkovin

Fluorescence Try, Tyr — 280 nm

Zavislost spektra na polarité prostiedi (Cerveny posun)

nm




Pouziti spektroskopie pro studium konformace
bilkovin

nm

Fluorescence Try, Tyr — 280 nm
Zavislost spektra na polarité prostiedi (Cerveny posun
v nepoldrnim prostiedi)




Diferenc¢ni spektrum
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Pouziti spektroskopie pro studium
konformace bilkovin

E B :ll:r}; voda
A DMSO
¢ - Phe

A — Absorp¢ni spektrum

-0.}

B — diferencni spektrum
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