s mnoha barevnymi obrazy
a praktickymi priklady z kazdodenni praxe
(2021)
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porcovani # deéleni

Qingakkaagq zabil viechny soé spolubydlici a snédl je.
Grénské narodni muzeum a archiv

Srazeni

Krystalizace

Filtrace

Centrifugace
Adsorpce/desorpce
Destilace/sublimace
Extrakce (vytrepavani)

ovalbumin (nahore vpravo)
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Krystalizace proteinl — urceni tercidrni (prostorové) struktury

koncentrace proleing

A R
it Krystak)

TOZpUBHENy protein

Obrizek 1: Zndzornéni uspofidini Keacentrace srazedls
‘;‘“u ]‘dpk" AL; vicko, vB = lmpk;:. Obrizek 2: Fazovy diagram. Sipky
= Feagcvont, U—thleciy fantn ukazuji  idedlni  priobéh  krysta-

lizaéniho experimentu.

Krystalizace proteinl — urceni tercidrni (prostorové) struktury

RTG strukturni analyza

V RTG difrakénim obrazci

NMR, SEM, TEM - FRET

I X-ray tube
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* Adsorpce = zachyceni ¢astic v silovém poli na povrchu tuhé faze

*  Okluze = uzavirani cizich iontQ uvnitf srazeniny

* Inkluze = prostorové specificka interakce, vstup iont do kanalk( a dutin srazeniny
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A) —inkluze (hmotnost vysrazené latky je vyssi, nez by méla byt
stechiometricky, pomuze rekrystalizace / presrazeni)

B) — okluze (Ize ji zmirnit ponechanim vysrazeného precipitat po néjakou
dobu s roztokem supernatantu; nékdy se oznacuje jako ,zrani“ srazeniny)
C) — adsorpce (lze ji zmirnit promyvanim srazeniny)

Nejbéznéjsi zptisoby vyvolani nukleace (krystalizace)
Aby roztok krystaloval, musi byt presyceny!




Figure 8.2.58.2.5 shows the result of preparing PbCrO, from Pb(NO,), by the direct addition of
KCrO, (Beaker A) and by homogenous precipitation (Beaker B).

In Beaker B, heating a solution of 0.1 M Pb(NO,),, 0.1 M Cr(NO,),, and 0.1 M KBrO, slowly oxidizes
Cré* to CrO,?, precipitating PbCrO,

Both beakers contain the same amount of PbCrO,. Because the direct addition of K,CrO, leads to rapid
precipitation and the formation of smaller particles, the precipitate remains less settled than the
precipitate prepared homogeneously. Note, as well, the difference in the color of the two precipitates.

vtextu je 1 chyba. Kde?

27.03.2021
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stfednim
koncentracnim oboru hrubozrnna srazenina

koloidni|hrubd di

. —
zfedén Kruba koncentrovana

srazenina koloidni

koloidni C
disperze

disperze

V roztocich nenasycenych nebo nasycenych

presyceném roztoku

Cim vétsi je pfesyceni nebo
podchlazeni roztoku, tim menSi je
kriticky rozmér zarodku a je tedy
pravdépodobngjsi jejich spontanni
vznik.
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= pribéh ochlazovini

avening / 2
@ - e @ . — toplota

doba ochlazovinl

Pracesy v oblasti atomd
kratuijct
() tavening (2) antitek vorby krystak (3) ivorba kystald
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a) Redukce soli pfechodnych kovu v roztoku

b) Odstranéni ligandl z organokovovych
sloucenin

Molekuly prekurzoru
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nanokrystalll o rozméru cca 70 nm

Tizené uvolfiovan(
- napodnat

(,vysolovani®)

kanc. soli

vsoleni wysoleni

10



Solubility

Hydrate sheni | Saltingin

Salt concentration
—

vysolovani omezeni kontaktu
povrchu makromolekuly s vodou

vlivem soli na bilkoviny
Némec Franz Hofmeister (1850-1922)

C,H,0,” > S0,

.

> HPO,
CH,CO, > HCO, > CrO,

27.03.2021
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TrYye
obycejny, sklddany francouzsky -T.

gl
)

.

Blichnerova nalevka
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Filtraéni vlozky CJC Fady B a BLA velikosti 15/25 a 27/27
pro CJC OFF-LINE obtokovou filtracilubrikaénich, hydraulickych,
turbinovych, prevodovych, honovacich a valcovacich oleji
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THE CENTRIFUGE

armered chamber sedimanting material

CELL
HOMOGENATE —

fore
centrifugation

refrigeration vacuum

motor
Centrifugation is the most widely used procedure to separate the
homogenate into different parts, or fractions. The homogenate is

ing-arm rotor
\

Many cell fractionations are done The metal buckets that hold the tubes are

in a second type of rotor, a free to swing outward as the rotor turns.
swinging-arm rotor.

centrifugal force
—
tube

‘ CENTRIFUGATION
e

SUPERNATANT
- smaller and less
CENTRIFUGATION dense components
_

PELLET
- larger and more
dense companents

At such speeds, centrifuge chambers must be refrigerated and
‘evacuated so that friction does not heat up the homogenate. The
centrifuge is surrounded by thick armor plating, since an

placed in test tubes and rotated at high speed in a centrifuge
called an ifuge). Pi t-clay

rotate at speeds up to 100,000 revolutions per minute and produce

enormous forces, as high as 600,000 times gravity.

)

ru za minutu (rpm):

uhlové  vykyvné

rotor can shatter with an explosive release of energy.
A fixed-angle rotor can hold larger volumes than a swinging-arm
rotor, but the pellet forms less evenly.

Relativni centrifugacni sila (ndsobky g):

27.03.2021
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sedimentaci v hustotnim gradientu

Pohyb sedimentujicich ¢astic se pak zastavi v misté, v
némz ma kapalina v kyveté stejnou hustotu jako sedimentujici ¢astice

Alozymova analyza — pfiprava vzorku
Homogenizace

plazma

buffy coat
Biologicky
erytrocyty material

Elektroforéza <:] H

Centrifugace

15
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vykyvné udhlové
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feed

product

| _—top scoop
- baffle

I Enriched uranium
|| Depleted uranium

center post
|— casing

rotor

| - bottom scoop

|— electromagnetic
motor

bottom bearing

Plynova centrifuga na separaci obohaceného
plynného hexafluoridu uranu (UFs) — izotopy
uranu 235 vs. 238

(vlevo princip, nahore redalné obohacovace)

27.03.2021
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Svedbergova
sedimentacni konstanta
charakterizuje rychlost
sedimentace v
gravitacnim poli a je
neprimo umerna
hmotnosti castice

1S5=10"" sec

regisilra(’:ni
Zad en

s - sedimentacni koeficient, ktery je latkovou konstantou makromolekuly, hodnoty
sedimentaéniho koeficientu se asto uvadi v jednotkach zvanych Svedberg (S),
hodnoty jsou tabelovany s korekci pro teplotu 20 °C a rozpoustédlo, jehoz hustota a
viskozita odpovida ¢isté vode.
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Density (g/cm’)

Sedimentation coefficient iSi

—
~

j—
(9]

_.
w

1.1

Eukaryotni ribozom

velka podiednotka

s -

mala podjednotka

DNA
— “mETs Ribosomes and
polysomes

| Soluble Nuclei

proteins Most viruses Chlamsphet <
i & Mitochondria

| | | I |

! 10 100 100 10 100 10° 10
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rPYNNA KOMMAHWUA KOMMAEKT-HOT
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rozbitych vajec - celych

adsorpci reverzibilnimu
x chemisorpce — nevratny proces

21
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Langmuirova,

, Freundlichova

adsorbent

22
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C-p
a=a. - [nl

T p) [LHC D (p)]

adsorbent

Freundlichova

Zavislost mnoZstvi adsorbované latky na koncentraci téze latky v
okolnim prostfedi vyjadfuje adsorpcni izoterma

1 | Freundlichova
CS = k.CMl/n izoterma

e Freundlichova izoterma je nejcastéji empiricky ziskanou zavislosti

23
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Langmuirova

Freundlichova Langmuirava
Zoterma Izsterma

na povrchu jedina vrstva molekul

c, = k.z.c),/(1+k.cy,)

Biosorpce: sorpce na povrch biologického materialu

YNy

' POLYURGHIGE (2-12)

@cwﬂl

L I T B
ESTER (01-231 )
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Cu (mg.g" sus.)

Fomitopsis pinicola
Lepista nuda
Oudemansiella mucida

80
Cas (min)

T T
100 120
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-y
j=1
L=}

Volume adsorbed {cmafg )
8
(=]

Active cérbon N, 'adsorptic')n isothe'rm

04 0.6

Relative Pressure

(snizenim tlaku nad hladinou
destilované latky se snizi teplota

varu)

b, 2z
Dastiadsl i
urlembtd dasiu ben chlaanni
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POW = CO / CW

V biologii (toxikologii) je dlleZity rozdélovaci koeficient mezi
n-oktanol a vodu (¢asto se uvadi ve formé ,log P, “)

28



Soxhletlv extraktor

s

B

o

extrakéni patronu
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Perkolace:

T —.
J ] ll!lmd-\

et
===n

A,
—

kontinualni kultivace
mikroorganismu
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superkritickém stavu
kapalnym

plynu

oxid uhliCity

fizovy diagram oxidu uhliéitého

superkritickd
tekutina

[ twhd |
| litka |
[ e
! "
gt w Ly oo e
-80 -60 -40 -20 0 20 40 B0
teplota, °C

31



27.03.2021

kriticka teplota Tc = 35 °C, kriticky tlak pc = 75 bar

Nepolarni — v pfipadé extrakce polarnich latek nutno pfidavat aditiva

| | Micro-metering Valve
Extractor i

Vessel

Section
ar
Sample ---4-- U U
Neat SPE

oo 1™
==

€O, Pump
Section

Maodifier Pump
(optional)
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Podstatou je rozdélovani slozek smeési davkovaného vzorku mezi dvéma fazemi

Stacionarni faze je nepohybliva (silikagel, celuléza, polymerni ¢astice)
Mobilni faze je pohybliva (voda, pufry ¢i smés organickych rozpoustédel)

Historicka metoda, avSak v sou¢asné dobé je dovedena témér k dokonalosti
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