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Mass spectra recorded after detection with bioassay — salt adducts are pronounced!

o +
;) [M+Na]
100 1
MSD2 EPC, time-45.129:45.561 of 170j12000003.0, Poo WHE 7T T S
-MEDZ SPC, time-38.316:38.835 of 179312000003.0, Dos “
— - —— u
el T - —
&0 -] 3r [ ] u» Mlia = ]
B
: =) [2M+Na]*
> a
60—
40
(=]
&
Ll
o
! =
o
w
20
a
E o o
= = 5 2 oy
= = 4 = L J =
L__.L_J_WJ.___L_‘*.A.L.JJL‘.J_J_\ ik u .
L e 0 s e e e e B I L e e e e L e e e e B A e s s L
100 200 300 400 =00 &00 Ton 800 mf




JUSTUS-LIEBIG-

Fingerprint of phenolic compounds in propolis HESWJ

Food Science

Fast characterization Lipophilic zones —  Flavonoids — Flavonoids — Flavonoids —
berberine (366 nm)  AICl; (366 nm) Neu (366 nm) Neu/PEG (366 nm)

of samples by HPTLC

Native fluorescent
Visible zones zones (366 nm)

Sugars — Amino acids — Phenolics — Antioxidatives —
DPA Ninhydrin Fast blue salt DPPH*

| -
E -
3
| —

|

J L Study life
Explore the world




JUSTUS-LIEBIG-

| . . . S 0
Fingerprint of phenolic compounds in propolis .;.....ss

— Screening of >100 samples showed
characteristic marker compounds

— Mainly 2 types of German propolis
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Sucralose
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Milk, biscuit, chocolate, cola, bonbons, energy/sport drinks
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Hyphenation

Problems associated with column-based hyphenations

» Capital cost and strategies for dealing with large amounts of data

o Complexity of instrumentation increases — difficult to operate in routine
» A single eluent (— optimal for all detectors) is difficult to obtain.

« Differences in sensitivity are challenging.

Less challenging in HPTLC-based hyphenations

* Open system is highly adaptive to different sensitivities

» Cost-effective by modular instrumentation

» Generating less data due to targeted access to points-of-care

» Directly accessible for the respective optimal solvent
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Hyphenation

— The main difference
HPLC: sample in solvent; after separation — sample in waste
HPTLC: solvent evaporated; after separation — sample on plate

Journal ef Chromatography AL 1217 (20100 GE00-G609

Contents lists available at ScienceDirect

LHEBLIESET &

Journal of Chromatography A

journal hemepage: www. elsevier.com/Slacate/chroma — i

Review

Hyphenations in planar chromatography ———*| « upric.uv/vis/FLD-Ms [13,14],

- . ¢ HPTLC-UV/Vis/FLD-bioactivity-HRMS [15],
Gertrud Morlock*, Wolfzang Schwack e HPTLC-UV-FTIR [16,17],

Uitversiny of Hohenheim, Institure of Foed Cliemistry, Garbensfrassa 2R, 101599 Startgers, Gennany o HPTLC_UVJ{ViSJ{FLD_FTIR ATR ['18]-
e TLC-Vis-SERS [12].

ARTICLE [NFQ ABSTRACT

Arficle history: This review is focused on planar chromatography and especially onits most important subcate gory high

Aovailabee online 20 May 2010 performance thin-layer chromatographby (HITTLE)L The image-giving format of the open, planar stationary
phaze and the post-chromatagraphic evaporation of the mohile phase eaze the performance of various

Krpwnrds; kinds of hyphenations and even super-hyphenaticns. Examples in the field of narural produce search, food

Mass specirometry and lipid analvas are demonstrated, which point eur the hyphenation with effect-directed analysis [EDA)

High-periormance thin-laye

and mass spectrometry and illustrate the efficiency gain, Depending on the task at hand, hyphenations
chromatography

- can readily be selected as required to reach the relevant information about the sample, and at the same
Ellect-tirected analysis \ , L. , , e \ .
R : i, infarmation is obtained for many samples in pavallel. The flexibilicy and the unrivalled features
Creteffective analysis threwgh the planar format valuably assist separation scientists,

High-throughput :I','slr_'m £ 200 Elsevier BV, AN dghts reserved,
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TLC/HPTLC-MS HPLC-MS
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HPTLC-FLD-MALDI-TOF MS
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Comparison of mass spectra
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Outlet
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LC-MS

TLC/HPTLC-MS HPLC-MS
[
Elution-based approaches Desorption-based approaches
M il Alom bombardment FAB Chang et al. 1984
Anderson/Busch 1998 icro capillary arrow (fast atom bombardment)

g i 1 ! lon bombardment SIMS KushitHanda 1985 = |

: . : i | i ” ;
i | Van Berkal ot al 2002 | Surface sampling probe | i (aRcondary i Mg)
LD-CI

Ramalay of al. 1983

Hsu/Shiea at al. 2003 Owverrun chromatography {laser desporption

chemical ionization )

MALDI
(matrix-assisted lasar
desarplonionization)

GuseviHercules et al, 1985

OPLC
loverpressure layer
chromatagraphy

- Chail et al, 2003

SALDI
(surface-assisied laser
desorpon/ionization)

Forced-flow lechniques
qu Chen/Shiea/Sunner 1858

Fully online
\

RPC
(rotation planar
chromatography )

Van Berkel et al, 2004

JRRE————

|
Laser light beam ELDI

(electrospray-assisted laser
desorplionfionization)

LinfShiea et al. 2007

Luftmann 2004 Elution head-based interface
Prosek 1 al. 2004

LA-ICP

({laser ablation inductively Resano/Vanhaecke et al. 2007
coupled plasma mass

spectromalry)

LIAD

(laser-induced acoustic Cheng/Huang/Shiea 2009
diesorplion glecifospray

lonization mass speciromalry)

| DESI Wan Berkel et al, 2005 | ;

i (desorption electrospray ionization) '

| Spray beam i

' EASI i

: {easy ambien! sonic-spray Eberin ot al. 2002

| ionization mass spectromatry) i
FA-APGD . ; Jror s
(flowing afterglow-atmospheric Morlock/Andrade/Hjefije 2008
pressure glow discharge)

DART

{direct analysis in real time)

-=-= Pptential for Imaging MS | Excited gas beam
i
: Korock/Ueda 2007
I

G. Morlock, W. Schwack, TrAc 29 (2010) 1157-1171"
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ESI-MS
MALDI-MS
DART-MS
ATR-FTIR
NMR
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Vibrio fischeri ’h

Bacillus subtilis

Planar-YES

Glucosidase inhibiting compounds
Esterase inhibiting compounds
Photosynthesis inhibiting compounds
Antioxidants or radical scavengers
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HPTLC-ATR FTIR of anti-inflammatoric compound e scerc- BB

Isolated from Lactobacillus fermentum
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G. Morlock et al., in preparation
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HPTLC-NMR )

— hyphenation of HPTLC with 1H-NMR via TLC-MS Interface

Caffeic acid
15 pg/band

| ||
1 WJ 1

Vol | i I |
| , ‘ V il
M-ﬂufuww#ﬁwj W eagetyngantd vt o iendgasnnithngnigd W e ah

|

— T g T T J
68 66 64 82  [ppm)
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..J I_ U Explore the world A. Gossi, U. Scherer, G. Schlotterbeck, Chimia 66 (2012) 347
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Bioactive compounds in Basidomycetes

Bioluminescence after 3 min

J L U Study life T. Shen, H. Zorn, G. Morlock, in preparation
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Detection of hormones

Planar yeast estrogen screen (p-YES)

— detectability down to 1 pg/zone

— using the human estrogen receptor expressed in Saccharomyces cerevisiae
yeast cells

— blue fluorescent zones (4-Methylumbelliferon)

pg/zone
50 p

25

)

M ®

nucleus

cytoplasm

medium

yeast cell

I. Klingelhofer, G. Morlock, in preparation
Study lif
J I_ U EXL,‘O&(; fhe world E. J. Routledge, J. P. Sumpter, Environ. Toxicol. Chem. 15 (1996) 241
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Detection of esterase inhibitors TN =

Cholinesterase inhibiting pesticides by esterases

— detectability down to 2 pg/zone
— using an esterase and substrate (1-naphthylacetate/fast blue salt B) solution

— Wwhite zones on a pink background

50,0
2000
160,0
00,0
50,0
5000 ﬂ\'//\.\ﬁ \ w00
tadl [mm1
4000 20,0
60,0 70,0
3000 600

2500 500

2000 \\ 400
- L
50:0 // \\ .
1. Paraoxon-methyl, 2. malaoxon, 3. paraoxon, , -
4. ethiofencarb, 5. chlorfenvinfos, 6. dichlorvos Absorption measurement at 533 nm

R. Akkad, W. Schwack, J Planar Chromatogr 21 (2008) 411-415
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Antibiotics in milk extracts

— dipping in Bacillus subtilis bacteria suspension and incubation
— dipping in tetrazolium salt as substrate
— Wwhite zones on a pink background

Enrofloxacin -1,/ 40 L/

Ciprofloxacin”f"- ] “‘ : | }
spiked at 50 pg/kg

t 2 2 4 5 6 T 8 = 10

I. Choma et al., CAMAG Bibliogr Service CBS 106 (2011) 1-4
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Effect-directed analysis by HPTLC-Bioactivity-HRMS

v' Matrix-robust
— combination of different methods (SPE, GPC, prep. HPLC)
for fractionation, isolation and purification of-substances,
always follg__vy,ed by bioactivity testing, can be skipped

v' Parallel .
— 30 extracts separated in parallel under identical
chromatographic and environmental conditions

v Effect-directed detection
— bioassays not interfered by solvents

v' Modular
— targeted coupling with HRMS — very cost-effective

v’ Image/derivatizations - i
JLU —» additional helpful information .
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www.hptlc.com
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International
Svymposium

for HPTLC BASEL
Switzerland
06-08 July 2011

This symposium informs
scientists and students about
the immense potential of High-
Performance Thin-Layer
Chromatography and its
latest developments.

www . hptlc.com

Highlights of the Symposium
* Well ki eake

Fees.
The particpation fee Includes the full sdentific program,
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CBS

CAMAG Bibliography Service

CAMAG BIBLIOGRAPHY SERVICE

Excerpts from CBS 51 -102  Keyword: sugar AND food

CBS 100 = Marz 2008

Carbohydrates

G. LODI*, C. BIGHI, V. BRANDOLINI, E. MENZIANI, B. TOSI, (*Dipartimento di Chimica, viaL.  [=|
Borsari 345, Univ. di Ferrara, 1-44100 Ferrara, Italy): Automated multiple development HPTLC
analysis of sugars on hydrophilic layers: II. Diol layers. J. Planar Chromatogr. 10, 31-37 (1997).
HPTLC of sugars (i.a. glucose, isomaltotetrose, isomaltotriose, isomaltose, raffinose, nystose, 1-
kestose, lactose, lactulose, sucrose, galactose, fructose, arabinose, xylose, ribose, rhamnose) on
\diol with AMD using a fifteen-step ACN - water gradient with water concentration decreasing
linearly from 35 to 15%. Detection by absorbance at 515 nm after derivatization with 4-
laminobenzoic acid reagent or a-naphthol reagent by immersion for 2 min. After drying for 2 min
finally heating at 100-120°C. Quantification by densitometry at 365 nm (fluorescence) and at 400
resp. 515 nm (absorbance).

Food analysis, quantitative analysis, densitometry, AMD

—>

@ 16 of 25 g ‘ Print selection H Help H Home |

Seit 1965 bietet
der CBS komfortablen Zugriff
zur einschlagigen Literatur

‘ New search | ‘ Search within results ‘ ‘ Discard abstract |

...over 10.000 abstracts

CAMAG LITERATURDIENST PLANAR-CHROMATOGRAPHIE
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— Photosynthesis inhibiting herbicides (— 100 pg/zone)

« Chloroplasten : h=v

\

Photosynthese
DCPIP +2e%+2 H"—> DCPIP * H,

J L U Study life K. Burger, Bayer AG, Dormagen
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