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Electrophoretic techniques
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E - electric field strenght (V/cm)
v - velocity (cm/s)

H-ﬁ-'}’- mEIhE

effective mobility

= absolute ionic mobility

abs

&+

COMPARTMENT
| L

SEPARATION SAMPLE

=

ANMOD. RESERW

rmraT RESERY




Principles of zone electrophoresis




Principles of isotachophoresis
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Concentration effect In ITP
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ADVANTAGE:

High concetration in detector

DISADVANTAGE:

At very low concentration. zone in ITP analysis is too

short and too close to another zones to be detectable-
-solution: to use CZE iNn second column.
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ITP-CZE
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] - conc. 50 mmol ...
.@ B - conc. 1 micromol C( )
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sensitivity 100 x higher
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Practical example of ITP-CZE
analysis — drinking water
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Drinking water —separation of

different added concentrations
of BrO,
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Analysis of drinking water and added:
NO,, BrO,, F, PO,
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Comparation of different electroforetic techniques

on analysis of hippuric acid in serum

LOD [pmol]
Method Capillary
Mo del sample Seruim
1ITP FEF 40 60
20 x 0.3 mm ILD.
CZE FEP 50 60
Closed 300 x 0.2 mm LD.
CZE silica
Open 700 x 0,1 mm IL.D. 0,04 10
ITP-CZE FEP
1-160 x 0,8 mm LD. 0.4 0,7
2-300x 0.2 mmID.

L Ernvankowva et al, J. Chromatogr. & 772 ( 1997 285,



TYPICAL ITP ANALYSIS — organic acids

A NALYSIS OF FERMENTATIOMN BROTH

CALIBRATIOMN CURWVES
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Anionic Profile of Different Parts of
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Reproducibility of ITP-CZE analysis

of ppb level
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Anionic Profile of Different Parts of
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Chromate in drinking water/ det. limit
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CHROMATE in waste water
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ITP — CZE analysis of extracts from
flowers and leaves

v

isoguwerciorin £33
gquercitrim J275 myvperoside ~475
— "
Tl e
‘-—J‘llll:l- fe- T

M -

g e rcetin S0 L MDDEI— MIKTURE

T 1 S N

x5

EXTRACT OF LEAWVES

AMNMD FLOWERS
{HY'FPERIC LN}

EXTRACT
OF FLOWERS

25 30 t (o dim | as

Marek Urbanek et al., Journal Chromatografy A, 958 (Z2002) 261.
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Principles of micropreparative valve

% end of analytical column

IJECTION VALVE
1/ working
TE v position
FESEEVOIR - L~ CONCENTRATED COMPONENT
+ to the reservoir
QD “+— SAMPLE of LE electrolyte
— COLUMN
I -
2/ trapping
FRACTIONAL VALVE position
’/ trapped sample
VIAL
P
— CUTFUT OF COMNCENTEATED
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SAMFPLE

H -conc. 10 mmol

B -conc. 0,01 mmol
Bl -conc. 0,01 mmol

<— PRESEP.
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COND. DET. 1

<—— ANAL.

ITP-ITP (CZE)- MS

=
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solvent

4
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DIGEST OF CYTOCHROME C

ITP record and MS ion monitoring
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Mix of 9 acids, 5 uM, ITP-CZE, 100 um cap. 06-Dec-200613:22:03
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Fig. 1. Separation of LMW organic acids|(20 mg/1)/oy CZE-ESI-
MS with optimized parameters, see Table 1. Condytions: capillary:
103 em> 50 pm [D; electrolyte composition: ! mAf TMA and 3
ml{ Tris, pH 8.3; voltage: —17 KV Large diagram: total 1on
electropherogram. small diagrams: single ion electropherograms.
(A) Oxalate, (B) malate, (C) malonate, (D) citrate, (E) tartrate, [[RRCUYCI(CHVRZIVUC RN

(F) succinate, (G) glutarate, (H) adipate, (I) lactate. () iso- [ERCAAUSILEICIIBVARSLCNPALYIK
saccharnate, (K) gluconate.




Analysis of flurbifen ( 5 uM) in urine
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« Column- coupling

Electrophoretic
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Electrophoretic Analyser EA 202A
(fully automatic version)




FIELDS OF APPLICATIONS OF
ITP AND ITP-CZE
Water analysis — ci, so, N0, , NO,, F, Bro,, ClO,

Food analysis - aditives, org. acids ...
Drink ana ySiS — org. acids, vit.C, sweeteners, bitrex....

Feed ana ySiS — lysine, amprolium, Ca, Na, Mg...
B|00d, urine — org. acids, lipoproteins ....
Industrial Samples — any ionogenic substances
Farmaceuticals — purity, research, samples...




What is possible to analyse by CZE
and ITP

- Inorganic anions and cations
- organic acids
- amines

- aminoacids

- peptides
- proteins

- generally ionic substances that
moves in electric field




ADVANTAGES
OF ITP and ITP-CZE

Minimal or no sample preteatment
Concentration ratio up to 1:10°

Detection limit : ppb level (cond. det.) tenths ng/l (uv
det.)

Simultaneous analysis of organic and inorganic
lons

Nonionogenic substances do not interfere
Typical time of analysis: 10 — 25 min.
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