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Gertrud Morlock, Chair of Food Science

Justus Liebig University Giessen

Quantification après différentes détections
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…important to save time and money…

It is the hairline on top of TLC!

Why CCCM is so important!
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…not to end like this!

What an effort for the radish harvest!

Loriot`s Grosser Ratgeber, 1968

Justification of instruments?

If all you have is a hammer, everything looks like a nail. A.H. Maslow

Lucky you, to have HPTLC 

as option!
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Strong feature of HPTLC: multi-detection

G. Morlock, W. Schwack, J Chromatogr A (2010) 6600-6609

(  )
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Lamp selector

• Tungsten/halogen

• Deuterium

• Mercury high pressure

Reference 

photomultiplier (PM)

Monochromator

(concave, holographic grating)

Swiveling lens system for

TLC and HPTLC plates

(macro & micro position)

Entrance lense

system

Disk with

slit apertures

Plate

Beam splitter

Measurement 

PM

Absorption measurement
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Monochromator

DET

A/D converter

Light source

Absorption measurement → indirect signal
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Emission spectra of the lamps

TungstenDeuterium

Mercury

Wavelength (nm)

In
te

n
s
it
ie

s

n
o

rm
a

li
z
e

d
to

1
0

0
 %

 
Normalized scale: Intensity of 

mercury lamp is more intense in real! 
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Bioquantification: Bacterial response is measured

Aborption measurement at 546 nm (mercury lamp)
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Discover natural antibiotics!

The YouTube link is coming soon here

M. Jamshidi-Aidji, E. Hauck, G. Morlock, 2016,  JLU Giessen

https://www.uni-giessen.de/fbz/fb09/institute/ernaehrungswissenschaft/prof/lmw/News
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Optimization of Bacillus subtilis bioassay

M. Jamshidi-Aidji, G. Morlock, J Chromatogr A 1420 (2015) 110–118 
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DET

Spectra recording

Spiegel

Änderung der Wellenlänge 

Monochromator

Lichtquelle

A/D Konverter

Verstärker

Inverter
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Identity

Purity

S U S

r

r

r
r

Two modes
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 Sample corr. =   Sample -  Lamp  -  Background

Difference to spectra in solution

 no solvent  

 adsorbed on the layer

Note 

• compare spectra at similar concentrations!

• dependend on SP (RP, NP)

• dependend on MP and pH

Spectra recording
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HPTLC-Bacillus subtilis: antibiotics in Salvia

M. Jamshidi-Aidji, G. Morlock, in submission
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M. Jamshidi-Aidji, G. Morlock, in submission

HPTLC-Bacillus subtilis: antibiotics in Salvia
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HPTLC-Bacillus subtilis: antibiotics in Salvia

M. Jamshidi-Aidji, G. Morlock, in submission

IC50 of CT: 65 ng/zone → 447 ng S1 and 246 ng S2 root powder (%RSD  7-9%, n = 4) 
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HPTLC-Bacillus subtilis: antibiotics in Salvia

M. Jamshidi-Aidji, G. Morlock, in submission
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ANN helps to improve quantitative data!
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D. Fichou, G. Morlock, in preparation

Artificial neural network → HPTLC
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D. Fichou, G. Morlock, in preparation

Artificial neural network → HPTLC
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D. Fichou, G. Morlock, in preparation

Artificial neural network → HPTLC
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Fluorescence measurement

Lamp selector

• Tungsten/halogen

• Deuterium

• Mercury high pressure

Reference 

photomultiplier (PM)

Monochromator

(concave, holographic grating)

Swiveling lens system for

TLC and HPTLC plates

(macro & micro position)

Entrance lense

system

Disk with

slit apertures

Plate

Beam splitter

Measurement 

PM

FLD: Filter before PM to block excitation wavelength

FLD: Mercury lamp!
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nm

Edge filter Monochromate filter

nm400

K 400 M 440

400

Fluorescence – Filter types
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266/M365 nm 365/M436 nm 436/M578 nm

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

VCH Weinheim 1990 and 1994.

Wavelength combination

366/>400 nm
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DET

Filter

Monochromator

Light source

A/D converter

Fluorescence measurement → direct signal
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64 pg/Band

128 pg/Band

192 pg/Band

256 pg/Band

ITX     DTX

S/N 3

G. Morlock, W. Schwack, Anal Bioanal Chem 385 (2006) 586-595

S

O

HPTLC-FLD → high detectability

S

O
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Bioquantification: Yeasts response is measured

Fuorescence measurement at 366/>400 nm

(mercury lamp)
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pg/band

E1 25 – 1000 

EE2 0.5 – 20 

E2 0.5 – 20

E3 25 – 1000

I. Klingelhöfer, G. Morlock, J Chromatogr A 1360 (2014) 288-295

Detection of estrogen-effective compounds

http://commons.wikimedia.org/wiki/File:Nonylphenol.png
http://commons.wikimedia.org/wiki/File:Estradiol.svg
http://commons.wikimedia.org/wiki/File:Ethinylestradiol.png
http://commons.wikimedia.org/wiki/File:Estron.svg
http://commons.wikimedia.org/wiki/File:Estriol.svg
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I. Klingelhöfer, G. Morlock, in preparation

→ Wine

Discovery of estrogen-effective compounds
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→ Beer samples

I. Klingelhöfer, G. Morlock, J Chromatogr A 1360 (2014) 288-295

→ Spices

Discovery of estrogen-effective compounds
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Workflow https://youtu.be/Q7AGuljcFvQ

Estrogen-effective compounds in beer?

G. Morlock and I. Klingelhöfer, 2016,  JLU Giessen

https://youtu.be/Q7AGuljcFvQ
https://youtu.be/Q7AGuljcFvQ
https://youtu.be/Q7AGuljcFvQ
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Discovery in surface/waste water

I. Klingelhöfer, G. Morlock, Anal Chem 87 (2015) 11098−11104

http://commons.wikimedia.org/wiki/File:Estradiol.svg
http://commons.wikimedia.org/wiki/File:Estron.svg
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Bioquantitation (by microorganisms´ response)

I. Klingelhöfer, G. Morlock, Anal Chem 87 (2015) 11098−11104
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Effect-directed link to the compound

G. Morlock, ACS Symposium Series 1185 (2013) 101-121
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MWL with both modes (absorption and fluorescence)

for evaluation of a track?

How to use track subtration? 
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Multi-wavelength scan
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PhIP

MeIQx

Harman

4,8-MeIQx

Norharman

HAAs in meat

U. Jautz, G. Morlock, Proceedings of 51th ICoMST Baltimore (2005) 1342-1348

U. Jautz, M. Gibis, G. Morlock, J Agric Food Chem 56 (2008) 4311-4319

 

1 21 2

Hamburger

spiked sample

sample
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17 Red rice samples

S1 S2 S5S3 S4

I. Klingelhöfer, G. Morlock, in preparation

Two-wavelength scan to subtract background
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Measurement wavelength 238 nm

Backgound wavelength 588 nm

 subtracted result

Lovastatin acid Rubropunctamin

Coelution

I. Klingelhöfer, G. Morlock, in preparation

Two-wavelength scan to subtract background
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Determination 

coefficient R² 

(n = 5, ng/band)

Amount

(ng/band)

Recovery

(L = 3, J = 5)  (%)

Reproducibility

(%RSD, L = 3)

Lab precision

(%RSD, J = 5)

Lovastatin

acid

0,9998

(25– 500)

80 109,3  ± 2,8 0,7 2,6

200 105,7  ± 5,8 3,0 5,5

400 102,9  ± 3,8 2,4 3,7

Lovastatin
0,9999

(25– 350)

80 114,7  ± 5,2 1,6 4,5

200 111,3  ± 7,7 2,7 6,9

400 110,6  ± 4,9 3,3 4,4

Citrinin
0,9989

(2,5– 50)

8 113,5  ± 11,1 2,2 9,8

20 120,0  ± 6,8 3,3 5,7

40 101,4  ± 2,9 2,2 2,9

I. Klingelhöfer, G. Morlock, in preparation

Two-wavelength scan to subtract background
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Influence of measurement parameters?
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Slit length:  

Bands 70 - 80 %

Spots 120 %

Geometry of the slit

Slit width:

the higher, the better the light intensity, 

but the worse resolution

Interested in latest results?

T. Häbe, G, Morlock: Challenges in quantitative HPTLC – Part 1: 

Influence of densitometric settings on the result, 

J. Planar Chromatogr. 28 (2015) 426–435



G
. 

M
o

rl
o

c
k
  

  
  

F
o

o
d

 S
c
ie

n
c
e
  

  
  

J
L

U
 G

ie
ß

e
n

Infuence of scan speed and resolution

T. Häbe, G. Morlock, J. Planar Chromatogr. 28 (2015) 426–435
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• Higher signal intensities in resolution mode of the optical system 

compared to light mode

• Peak broadening for higher scan speeds whereby signal height 

decreased significantly

• Peak area evaluations more robust with regard to changed settings

• Moderate scan speeds of 5 or 10 mm s−1

• Data resolution of 25 or 50 μm step−1

Of course, minor impact!

Recommendations for TLC Scanner 4

T. Häbe, G. Morlock, J. Planar Chromatogr. 28 (2015) 426–435
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Open source web application for multivariate analysis
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G. Morlock, in preparation

rTLC software: open-source web application
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D. Fichou, P. Ristivojević, G. Morlock, in submission

rTLC software: open-source web application
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The rTLC link is coming soon here

rTLC software: open-source web application

D. Fichou, P. Ristivojević, G. Morlock, in submission

https://www.uni-giessen.de/fbz/fb09/institute/ernaehrungswissenschaft/prof/lmw/News
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Quantification after direct bioautography (DB)

…bioassay medium, substrate and cells are present
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T. Häbe, G. Morlock, in preparation

DB-DART-MS
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T. Häbe, G. Morlock, in preparation

DB-DART-MS
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G.E. Morlock, q&more 1 (2014) 43-47, modified

Upgrade in 2015 
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Latest news on structure elucidation…
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C. Stiefel, Dietzel, S., Endress, G. Morlock, J Chromatogr A 1462 (2016) 134-145; in cooperation with Siegwerk

Quality control of pigment formulations

MWL track 7

AMD2



G
. 

M
o

rl
o

c
k
  

  
  

F
o

o
d

 S
c
ie

n
c
e
  

  
  

J
L

U
 G

ie
ß

e
n

G
. 

M
o

rl
o

c
k
  

  
  

F
o

o
d

 S
c
ie

n
c
e
  

  
 J

L
U

 G
ie

ß
e
n

Fast structure elucidation using 2 plates

I. Yüce, G. Morlock, J Chromatogr A, in print
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Fast structure elucidation using 2 plates

I. Yüce, G. Morlock, J Chromatogr A, in print

→ Focused band via AMD2 separation on 0.5 mm preparative plate
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Fast structure elucidation using 2 plates

I. Yüce, G. Morlock, J Chromatogr A, in print

→ Focused band via AMD2 separation on 0.5 mm preparative plate

→ High target amount via selective solvent extraction (factor of 9)
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Polarity Negative

Measuring range [m/z] 50-210

Spray voltage [kV] 3.3

Capillary temperature [°C] 320

Gas Nitrogen

Aux gas temperature [°C] 30

Collision energy [eV] 35

Inclusion list 187.04007

3-Hydroxy-2-naphthoic acid

HPTLC-HRMS and -MS/MS of unknown

[M-H]- [M-CO2-H]-

I. Yüce, G. Morlock, J Chromatogr A, in print



G
. 

M
o

rl
o

c
k
  

  
  

F
o

o
d

 S
c
ie

n
c
e
  

  
  

J
L

U
 G

ie
ß

e
n

Take home - aspects of quantification

• Special feature: track subtraction

• Influence of parameter settings

• Bioautography → sharpness → quantitatively (bioquantification)

• Bioautogram-DART-MS → quantitatively

• Data treatment → artificial neural network improves quantification
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www.hptlc.com 
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Simple can be harder than complex: 

You have to work hard ...

to make it simple. 

Chelsea Pieroni

Steve Jobs
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Instead of working hard,

select the proper method 

to make analytical life easy.

Right decisions stop chains of troubles and costs 

at the very beginning.

But better…
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Thank you!


