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Planar Chromatography

o

DippN
Scanner UV/Vis/Fluor

Fully automatic application Spectra 190-800 nm

e

t Spraying

Image documentation
Video densitometry

4 Fully automatic chromatography

Heating

Half automatic application .
Horizontal develop t

Application:  Chromatoegraphy:  Derivatization Evaluation

yesternday teday




Which TLC system?

Stationary Phase |

Mobile Phase

Detection |




Overview of detection

v
v
v
v
v
v
v
v
v
v
v

Commonly used detection methods

Pre- and postchromatographic derivatization
Universal and group characterizing reagents
Derivatization - sensitivity of reagents
Derivatization techniques

Microchemical and microbiological detection
Absorpance scan

Fluorescence scan

Multi-wavelength scan

Multiple detection

Spectra recording and library search




Allergenic disperse dyes in textiles

b— - o - - - am - e
Screening
. - -_— - . - — . . s Orange 364K
s i

Orange 3
— — — # Blue 124

Red 1
— _—
s Blue 1

—_— s Blue 106
Sample 1 S1 Sample 2 S2 Sample 3 S3 Sample4 S4 Sample5 S5

A. Bonhoff et al., STR Testing & Inspection AG, Steinach, Switzerland,
optimized at CAMAG Lab, see CBS 82




Aflatoxins in foodstuffs

CAMAG Laboratory Application Note 12.4




Commonly used in situ detections

Physical detection Microchemical detection Microbiological &

= Optomechanical scan = Prechromatographic biochemical detection

= Video densitometry derivatization = Bioautography

= Further techniques = Postchromatographic = Enzyme-substrate-
¢ derivatization

reaction
= Universal reagents

v' Absorbance UV/VIS = Group characterizing

v' ,Fluorescence reagents
quenching”

v" Fluorescence

» Autoradiography etc.




Derivatization

\

Sample preparation
N\

Application (D)

\

Chromatography
Postchromatographic @ N\

derivatization in situ Elution

D\

Evaluation

Note: By derivatization in situ all samples are derivatized simultaneously!




Prechrom. derivatization during sample preparation

Vitamine C

v

Derivatization with 2,4-Dinitrophenylhydrazin, see CBS 66




Prechromatographic derivatization in situ

ggererrereee

cs
C1 0

C1 2amms
Lauric
C1 4w
Myristic

Stearic

0208
c2
C

TR lil

Standards Flag Fen

P. Jones, Time Team & CAMAG Team at Food Science Research Laboratory,
University of Bournemouth, GB, see CBS 85




Prechromatographic derivatization

Enabling the chromatographic separation at all
Increase in stability of substances to be separated

Decrease of reactivity of substances with stationary
phase, decrease of strong polarities

Transfer to not volatile derivatives

No increase of background by reagents in excess
because these can still be removed

Derivatization in vessel: improved extraction efficacy
by changing substance properties




Prechromatographic derivatization

Reagent influences other sample and matrix
constituents

Chromatographic properties of different sample
constituents can be equalized by formation of
great molecule groups

\arying sample and matrix composition
iInfluences quantitative derivatization




Stratum corneum lipids

132 14

Chiolesteryl esters  ([Squzlens

Trizaicylglycerol
12

Derivatization witn copoer sulfa gJert

A0sorozrice rrieasuraerrar

Free fatty zcids

Cholestzrol 44

10

Cerarnide Ar
Cerarnide AP
3 C%ram]de NS
Chiolesterol- Cerarmide EOF]
I-sulfais / Cerarnicla NP
, 2 Ceranmide NS

g2 N : o
9 Ceraricds EOS

K. Raith et al., University of Halle, see CBS 90




Postchromatographic derivatization in situ

No influence on separation

Optimal reaction kinetics at different substance
concentrations (reaction of substances, not
solutions)

Reaction under identical conditions

Additional confirmation of results

Interference by absorption or fluorescence of
ieagents In EXCess

Trechnicall difficulties




Microchemical derivatization

Carbonizing with acids

Aldehyde/acid reactions
Molybdato phosphoric acid
lodine or bromine vapors

Ninhydrin
Diazotization
IHydrazine derivatives
Dansylation

Jork, H., Eunk, W., Eischer, W., Wimmer, H.: Thin-Layer Chromatography,
volume 1arand 1b;, VCH, Weinheim, 1989 and 1993




Area Fructosyl-nystose
Perm.dev.range: 0 %

sdw: 1.3

1 =0.9999

at =-94.40

al =13.77

Linear regression

Raffinose fm“‘
Nystose
-
AW
[ ! I T

Invert sugar
Sucrose
1-Kestose
Raffinose

Nystose
Eructosyl-nystose

Sucrose

1-Kestose Invert sugar

L

40

G. Lodi et al., University of Ferrara, Italy, see CBS 84




Maltotriose/Gly = '

1 = D-Glucose
Maltose/Gly ) 2 7 3 = Maltose
fnv3 100 A " 4 = Fructose
8071 away A : 10, 11, 12, 13 = Amadori compounds
" 14 = Heyns compounds
cletientn 15 = Maltooligosaccharides

T T
] i@ 20 38
Hellenlange: 385 rm

Monitoring of Maillard reaction

- X1 e

Zz .

] e—

11+

13
Glc/Gly  Mal/Gly Maltriose/Gly Glc/Ala Glc/Gly Frc/Gly

L. Kroh et al., Inst. for Food Chemistry, TU Berlin, see CBS 82




Derivatization - sensitivity of reagents

1 Mg sugar each detected by

lodine vapor
Anisaldehyde reagent
GOD reagent

Anthrone reagent

Aniline phthalate reagent § e 5“5 A 2.

Jork, H., Funk, W., Fischer, W., Wimmer, H.: Thin-Layer Chromatography,
volume 1a and b, VCH Weinheim 1990 and 1994.




Derivatization techniques

Derivatization by Reproducibility Without
derivatization

Dipping Device
- the best way to do it

Spraying
Evaporation
Mobile phase

Incorporation into layer




Spraying scheme




Microbiological detection of antibiotics

in Supracyclin tabs

T

C. Weins, Staatl. Inst. fur Gesundheit Merck Bioautographic Test Kit
und Umwelt, Saarbricken ,Chrom Biodip®“ , see CBS 85




Microbiological detection of toxic compounds

| ——————

l_-'__”"‘hﬁﬂﬁﬂi

B¥® P Oy = v v &

15 waste water samples

W. Kreiss et al., Bayer AG,
Chroma Dex Test Kit “BiolumineX®, see CBS 88




Microbiological detection of saponins

|dentification of plant ingredients by blood gelatine reagent

Saponin Golden- Red soap- Common  Primrose
rod wood root horsetail root

Hahn-Deinstrop, E.: Applied Thin-Layer Chromatography. Best practice and
avoidance of mistakes, 2000, Wiley-VCH, Weinheim, ISBN 3527-298398.




Biochemical detection

Enzymes

Peroxidase

Urease, amylase

Trypsin,
chymotrypsin,
cholinesterase

used for...
gquinones

heavy metals, metal

containing fungicides

organo phosphates,
carbamates,
pentachlorphenol




Biochemical detection of cholinesterase inhibitors

7
O_C\ OH
CHy
Dichlorvos TEnzym +  CH,COOH
Paraoxon-Et 1yco ot
=* +_ -
Paraoxon-Me ["“Nﬂ} 20

OCH,
HyCO

OCH,

1. Dipping in a solution of cholinesterase

2. Incubation at 37 °C for 30 min

T T T T T - 3. Dipping in a solution of

[ L AL B B B 1-naphthyl acetate and fast blue salt B
30 ' 40

C. Weins, Staatl. Inst. fur Gesundheit und Umwelt, Saarbrucken




Biochemical detection of photosynthesis inhibitors

- s
. Spinat

Photasynthese
DCPIP +2&%+2 H'—> DCPIP » H,

klaus.burger@mail.isis.de




Scanning

mal UV, VIS, Fluorescence

Absorbance scan
Fluorescence scan
Multi-wavelength scan

Multiple detection

Spectra recording and library search




Absorbance

k absorption coefficient
s scattering coefficient
R absolute remission (d = )

Kubelka Munk function

(1 _ ROO)2

_ Kk _
F(Ra) = s IR

Preconditions: d =00
Ry =0
no direct reflexion
dpi<1 mm




Entrance

lens system
y Monochromator

(concave holographic grating)

Lamp selector

- Tungsten/halogen Swiveling lens system for
- Deuterlum_ —_ TLC and HPTLC plates

- Mercury high press —= (macro & micro position)

¢

Disk with 7/ \
slit apertures

Reference _
photomultipli# Beam splitter

Measuring

&PM
Optical system - Absorbance
TLC Scanner 3 e

(transmission)




Emission spectra of the lamps




Scanner validation

W 5C3_Serv - DACAMAG wWIinCATS  Scanner3-010515,20001024.05c3 —|Oj x|

[o|gefo- [0 2|2 ol 2| <] [0 1 [i®6s

upper
limit

Clualification TLC Scanner 3 detected status

Baslc electronics test

Measuring electronics self diagnosis passed

Dark signal . main channel passed

Dark signal ©  ref channel passed

Pk rnatech test : gain passed

PM match test : high woltage passed

Tungsien halogen lamp fests

Relative intensity passed

Dutput stability passed

Lateral adjustment passed

Slhit illurmination - Uniformity running

Dewterium lamp tesis

Relative intensity not done
Cutput stability not done
Lateral adjustment not done
Slit illuminatian : Unifarmity not done
Mercuny vapor izmp fests

Relative intensity not done
Output stability not done
Lateral adjustment not done
Slhit illurmination © Uniformity not done
Monochromator tests

Mercury line not done
Mercury line not done
Mercury line not done
Mercury line not done
Mercury line not done
Backlash : effective deviation not done

1]
[ adjusting Pra




Slit scan

number of datapoints (smaller micro steps)
decreasing width of slit - but less intense signal

Slit length «—
= bands 50-70 %
= gspots 120 %

Slit width |

the higher, the better light intensity, but the worse
resolution




Fluorescence

=  Substances with fixed molecular structure

Fluorophore

Aromatic systems

Compounds with conjugated double bonds

Carbonyls

Condensated heterocycles




Fluorescence

correlation between fluorescence intensity and concentration:

intensity of light source
measured fluor. intensity

N

concentration

=K «l,-e~c+d
N

substance & instrument factor

strict monochromatism of the exciting light
low concentration level

high sensitivity (pg-range)
high selectivity
wide linear concentration range




Entrance

lens system
y Monochromator

(concave holographic grating)
Lamp selector

- Tungsten/halogen Swiveling lens system for
- Deuterlum. , TLC and HPTLC plates
- Mercury high press — (macro & micro position)

Disk with
slit apertures

Reference _
photomultipli# Beam splitter

Select filter to block-out
the excitation wavelength! Measuring

&PM

Optical system - Fluorescence
TLC Scanner 3 Photodiode Qg

(transmission)




Types of fluorescence filter

Sharp cut filters Monochromate filters

= c
2 S
N n
2 k%
= =
0 N
= c
© ©
= [ G
- -—
> S




Selectivity by ideal excitation and filter combination

266/M365 nm 365/M436 nm 436/M578 nm

BbF/Att/Chy

Jork, H., Funk, W., Fischer, W., Wimmer, H.: Thin-Layer Chromatography,
volume 1a and b, VCH Weinheim 1990 and 1994.




Multi-wavelength scan

% winCATS - [MWL.cnal

File Instruments Run Administiation View Tools ‘Window Help

B[] L

[ ML Track 1

[ M Track 2

[A] M Track 3

MWL Track 4

[A MwL Track 5
MWL Track 6

MWL Track 7

MWL Track 8

MWL Track 9

MWL Track 10

MWL Track 11

MWL Track 12

[ mwiL Track 13

[A] bl Track 14

200 rm

210 nm

220 1m

230 m

240 nm

250 nm

260 i

270 m

280 nm

290 nm

[ =00 e

] Evaluation - Quantitative

B Documentation =

T TrecView ¥ 1ics

IS

EEEEEEEEEE

Dl=18] - o] [4] S[3] £la] )]

-~ Sean setting

Sitdimension: [ 4005 0.20mm, Mo =]
Qptiize cptical system for marimun : [Light ~
Scanning speed : lm
Data esolution : [100 um/sten =]

[~ MWwL global setting:

Use wavelengths from substance definitions

-
Use gonstant wavelength increment 1~

Mumber of wavelengths - [11
‘Wavelength increment - [10

Start wawelength : |200

End wavelength - [300

Measurement
Wavelength
Lamp

D2 & W D2 & W

D28 W

DZaw

D2 W

D2 & Wi

WMeasurement type

Remission Remission

Remission

Remission

Remission

Remission

Measurement moce

Alsorgtion Alsortion

Apsorption

Apsorption

Alssorption

Alssorgtion

Cptical fiter

Second order | Second order

Second order

Second order

Second order

Second order

Detector mode

W-postion for O adjust
Track # for 0 adiust
Track start for quick scan
Track end for uick scan
Track # for guick scan
Anelog offset

Sensitivity

Automatic Automatic

Automeatic

Auttometic

Autormatic

Automatic

<[]\ Sca General A Sequence )\ Scan - MWL 4 Imtegration /

00:00,00
For HELP, press F1

Wizz

(0712008 [Jan Masthoff

J i —




Multi-wavelength scan

winCATS - [Substance assignment - c:ACamagiwinCATS122\data\ColorM'WL _cna]
= File Instruments  Bun  Administration Yiew Tools  Window Help

D|=|E| 2| =] S|k @o 2w

ol B= B =

Substance
Window

Standard4

=
=]

Track 10 @ all wavelengths

Standard4

Scan end position

yellow @ 450 nm

red (@ S00 nm

blue @G00 nm

Scan start position

For HELF, press F1

[W1zz

|0713w/006 [Jan Masthoff




Multi-wavelength scan
ISO/TS 11370

-
|

[ R0 I N P T L T e T i R o 0 O O PS J N

— ot — — — — —

klaus.burger@mail.isis.de

= Maphtalin-

1-sulfonsaure
Procloraz
Triazoid
Ethidimuron
Simazin
Bromazil
Cartrofuran
kA=t UZin
AZirghos Methy
Coumaghoes
Prosulfocart
Dichlofuanid
Parathion
F=nthion
Dincsst
Frothiofos




Multiple detection

AU Additives in Mineral Qil (see CBS 81)

600 — = directly applied

= different concentrations A

500 = wide polarity range /‘

= different substance classes

400
Before postchrom.

300 derivativatization
with Rhodamin B

200

100

0

0 10
Absorption measurement at 220 nm




Multiple detection

r=0,9973
y =0,06x + 9,42

-

b B derivativatized

| with Rhodamin B
534.0

Additives in Mineral Qil




Spectra recording

A = A

Sample corr.

A A

Sample ~ * Lamp ~ /* Background

Difference to spectra in solution
* no solvent

* adsorbed on the layer

Note: Compare spectra at similar concentrations!




pectra recording

Selected spectra Eelecied & elaled specha) Conelation |

Spectra comparison (identity)

s spechra | LCorrelation

Spectra camparisen : Purity

Substance Substance 1 (start)
Correlation: 0.999627

Track 3

Uavelength 247 0 [ om ]
Signal 31.5 [ AU ]

e

z50.0 2750

Spectrum General Spectrum scan Spectrum list Spectral display A Purity




Spectra calculation

|dentity

Peak centre! — —_—

Comparison of correlations of
2 standards adjoining

&
analysis - adjoining standard

Purity

Peak start
Peak centre
Peak end

\4

Comparison of correlations of
peak start - peak centre

&
peak centre - peak end




Spectra library

M [=]E3

Analysiz Libramy
Spectum hRfc comection graph Library Owerlay @ Comelation Difference

unknown Ethylmorphine

Add this spectrun to library ... Azzign Ethplmaorphine to curent peak,

C:ACamagiwinCATS1 220D atahDrugknimOjan20020826-001.cha

Codeine 0.93433
Morphine 0.98921
Track : [6 sampie £ = Norcodeine 0.98965
Hydracone 0.97333

el o: MDO REG WRIEC [ooes = [BER| Hormorphine 0.95730

Agsigned substance : Ihnknown T E?é?;:m;e gg:ll 1123

4 I 4 I;. Link files }\Cumpare analysis - library A Edit library A Compare library - lilbrary f




Calculation of hR¢

AC
£ [hR.(x) - hR ()]

C C
RE(X) = RE(A) +

AC = hR%(B) - hR?(A) and

A = hRf{(B).— hRf(A)




Overview of quantification

Calibration

Dual wavelength scan

Track optimization

Videoscanning or conventional scanners
Validation

GLP




Calibration

= start with limit of quantification LOQ
= use external standard

only 1 standard level

= linear function through standard level and origin

Precondition: first use linear regression to determine the
permitted deviation in %
analyte concentration around the standard level

more tracks of analytes on one plate!




Single standard calibration

Height/Area

Single level .

>
Amount




Calibration

permitted deviation 0 %
(within the calibration function)

at least 5 standard levels (DIN 38 402 part 52)

narrow concentration range (1:10)

generally by fluorescence measurement

wide concentration range (1:100)




Polynomial regression

% winCATS - [Ats4Sc3MLCalib]
File  Inztrumentz: Run  Adminiztration Yiew Tool: ‘Window Help

D|=|E] B+ | o] Sk =|m| 2[%)

|:| Stationary phaze Substance: Red Regression mode: F olynomial

- gl Definitions - QEwval Y= 56750 + 2301 T X + 0003 " K2 r= 0.00085 sdv = 0.59%
g Sample application - ATS4 4509
i Development - Glas:Tank
= Detection - Scanmerd
- [ 498 rm

e ] . Spectral Detection - Spectral
=1 @ E waluation
E| Calibration

E Grey

M Red

E Blue

E Pirk

E ellow

- @l Documentation

T "L Treeview | =l Propertes | 25 1LC Steps |

4 | 3 |\ Substance summary }L_Graph height ﬂ_ Giraph area _,f

00: 00:00
For HELP, press F1 |Jan Masthoff [RILIR | S




Calibration

saturation curve

through origin
wide concentration range (1:100)
high concentrations

like MM 1, but
not through origin




Vanilla bean extracts

p-Hydroxybenzoic acid l

Vanillin

I
|

Vanillic acid

p—Hydroxybenzaldehydel :;i;.cgv_“ar-ge; 1%

sl 3.1

ad = 2E.91

al = PU0990.64
az = 1.3WE+004

(Madagaskar)

Vanilla bean extract

Hichael is-Henksn reqression &

|
L
[cg ]

S. Lavoine et al., Studio de Creation de

Parfumerie, Mourgins cedex and Biolandes,
Labrit, France, see CBS 81



Modes of dualwavelength scan

successively via 1 monochromator

wavelength of maximum absorbance minus
wavelength of minimum absorbance

sample track minus blank track
(between two sample tracks)




Dualwavelength scan

tationary phase Scan setting:

'L Definitions - Quantitative Slit dimension : I 4.00 % 0.20 mm, Micro j

B SEEla RS Optimize optical system for magimum : | Light vl
i Development - Chamber . _ N e
canning speed : vl
ﬁg Post-chramatographic derivatization = a5 ;s
[=]-Ma] ) Data resolution : | 100 pm/step vl

[—j m Background Corrected BOWL

Measurement 1 2
Wigvelenoth 254 nim 320 nm
Lamp D2 & 02 & W
Measurement type Remiszion Remission
Measurement mace Abzorption Ahzorption tmrdard
Cwptical fitter Second ordet Second arder
Detector mode Automatic Avtomatic
Y-position for O acjust

Track # for O acjust

- m 320 hm Track start for quick scan

- m 254 nm Track end for quick scan
Track # for gquick scan

EI E Evaluation - Quartitative &nalon offset
Calibration Sensitivity

- @ Documentation

B Treoviow | [ Properies | 8P TLGSkps |

4 | 4 \ o3 General )( Sequence )\Scan - AL ,( Integration /

- [l 320 e
- . Spectral Detection - Spectral

= @ E waluation
- Calibration

B Documentation

o
T o= 0.0z EE 05z 054

“a TreeWiew |5 Froperlies J 2% TLC Steps I
[*]% Background correction £ Peak display A Pesk table J

T 10 00:00




Track optimization

Wiew angle :  hor. I?B T werh |5'I *  Propartions : Y/ IED X ZHE A E

Subtracks of rack & @ <450nm

— Scan mode

I tMultiple wawelengths

Scan display scaling: & _sutomatic O ban
— Track Optimization
¥ Bequired

Passez: [11 =

Spacing : I'I.D mm ::I

— Spectum mode
I Mane

I Link parameters to previous TLC steps

— Rf pasitions [gray if linked ta previous TLC steps)
Lpplication positian: I 10.0 ﬂ mm
el

. . Salvent et position & I 50.0 ﬂ i
o -20
— 5c3 instrurnent
Use: [5C32 ;I Broperties...

M anual control...
Baszeline display Peak display Peaktable A Track o G 520 Pammsicrs

an 3

-5.0

Bl O ocumentation Current status © Idling
Started by . Andi Durandi at: 10:58:56 07-04-2003

T rreeview E Properties | 8% TLC Steps |

A [* ]\ Sc3 General 4 Sequence A Scan- ML A Integration [

Note: Only for spetwise application




3

Scanner3 °© Videoscanning or
conventional scanners?

>




Image documentation




Histamine in fish and fish products

mVidqucan - [backgi.CPF]
|£ Ee ER Yiew Track Peak Substance Esbias Window Help

L= 2 M e s e o L A B e e = R e |
4 5 E 7 8
ﬁ s3 a 54 55

in herring fillet

histamine

M. Stoyke, IVPT, Berlin, see CBS 83



Videoscanning or conventional scanners?

VideoScan

very fast

less costs

Image documentation
and its quantification
but...

TLC Scanner3

optimal reproducibility
the whole UV-range
spectral selectivity
spectra recording




Validation

= official qualification of an analytical method
showing that it fulfills the intended purpose

Prerequisites
characterized, homogeneous sample
exact formal analytical method

characterized reference substances
(stability tested, of known purity and origin)

validated instruments (1Q, OQ, PQ)

statements concerning tolerated values & deviations, limit values,
purpose of the procedure




Parameters of validation

Differentiate specifically the impurities, degradation products,
byproducts etc. from the analyte

Note: R value, chromatogram & spectra comparison,
blank sample, standard addition, ruggedness tests

Differentiate selectively the impurities, degradation products,
byproducts etc. from the analyte

Note: Rg value, resolution;, peak asymmetny, spectra purity

Eunctional correlation between measured value and! concentration
Note: Sdv, linearity test ace. to Viandel




Resolution according to Snyder

Selectivity term
Layer quality
Solvent influence

Mean R value of the substances to be separated
Number of theoretical plates of a given plate (mean)
Migration distance

Height Equivalent to a Theoretical Plate, HETP (mean)

a
B
Y
R
N
ZF
H




Resolution

2 (zr - Zrp)

Rg =

W, + W,

ZFy ZFp Migration distance
Wy W, Peak width on the basis

v Different K-values, i.e. different slopes of the isotherms, selectivity

v. Work in the linear range of the isetherms (decrease concentration)

v. Optimal migration distance: - just as high as necessary: te avoid
iIncreased difitsion




Parameters of validation

Change of concentration per change of signal,
reliability of the results

Note: Slope of the function

Calibration range in which quantitative statements
are allowed

Note: Starting at the limit of quantification, variances-F-test

Concentration, at which a substance can be quantitatively evaluated and
IS statistically significant different from zero

= 2-3 fold detection limit (LOD)
= conecentration, at whichi aisubstance can e detected
= 3ifield neise signall (S variation ofi the baseline)




Limit of detection and quantification

1




Limit of detection and quantification




Parameters of validation

True result of an analysis

Note: Systematic errors... recovery rate, recovery function with
and without matrix (difference in slope and intercept with the y-
axis, variances-F-test)

Deviation of the results

Note: Random errors.... sdv, coefficient of variation, confidence
interval

= repeatability (same day/person/instruments)

= |ntermediate precision or reproducibility:
(different days/persons/instruments)




Precision & trueness poor! Precision good, but trueness poor!

That’s it! \

Precision poor, but trueness better! Precision & trueness good!




Errors

Trueness, constant and/or varying
Characterization by interception with y-axis

Reproducibility, precision
Characterization by standard deviation




Sources of random errors

e 2 2 2 2 2
Xt = Xa® T Xpo® * Xc© * Xp® T Xy

X total error Xc chromatography error
X, application error Xp. plate error
Xpo PoOsitioning error Xy Mmeasurement error

Measure n-tracks with the same amount of substance

Measure a given chromatogram track n-times
(track distance: 0)




Sources of systematic errors

insufficient purity of standards

bad recovery rate of samples containing matrix

scan perpendicularly to chromatography

evaluation acc. to 100 % method

force a calibration function to a linear one

evaluation outside the working range

sample and standard react differently with derivatization reagent
iInstability’ ofi zones during scanning

different shape of sample and standard zone caused by matiix




Amino acids in drinks

Taurine

L-Lysine

7 Energy drink D

6 Energydrink C
§ Energy drink B

4 Energy drink A

3 Multi-vitamin syrup

Intermediate precision < 1,6 %
Recovery rate 99,4 and 100 %

G. Indrayanto et al., University of Airlangga, Indonesia, see CBS 90




Facultative parameters

Usage of the method under varying conditions,

stability test of the whole procedure

Note: Sdv, coefficient of variation, confidence interval, resolution,
R: value, selectivity, sensitivity

Check by control standard over a long period,
confirms, trueness and reliability: ofi a procedure
Note: Warning limit (2s) and control limit (3s)




Stability test

Thin Layer Chromatography for Stability Tests of Crataegl powdered extract

K. Thiekotter, Finzelberg GmbH & Co. KG, see CBS 85




Stability test of golden seal

Chinese Ph CAMAG-AHP

2-D separation of alkaloids, CAMAG Laboratory, Muttenz




Stress test

2-D separation with intermediate reaction

... With' the same solvent, plate: turned by 90~




Stress test of Chaste Tree extracts

Isorientin
Chlorogenic acid
orientin

NH,

Diethyl amine
HZOZ

Heat (diss. extract)
Heat (dry extract

g
@
@
T
L& ]
o
=1
-
=
=

Diploma thesis of Franziska Wahli, Inst. of Pharm. Biology,
University of Basel, 2002, at CAMAG Lab, see CBS 91




What is GLP/GMP?

Sanitary regulations, safety measure ...
Continued, further education

Test plans

Standard operating procedures (SOP)

Safety of data/archives

Data integrity: validated instruments (1Q, OQ, PQ)
and methods

Report (duplication)
Certified reference substances

User validation: (pass werd) — 24 eiir i




Why HPTLC?

All information at first glance
High matrix tolerance
Less effort for sample preparation

Flexible detection and identification

Rapid, sensitive and cost-efiective

Separation under identicall conditions




Disadvantages — not at all!

(Room with air-conditioning system)

(Reproducibility «— thorough knowledge of factors

of influence necessary!)

(No black box, not fully automated, but
info stored similar to a compact disk enables

flexibility & creativeness!)

(Open system (... additional vapor phase, multi-
component mobile phase, activity of the sorbent)

increases possibilities for a good separation!)




