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Aflatoxins in foodstuffs

CAMAG Laboratory Application Note 12.4



Aflatoxins in foodstuffs
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Paprika extract A

S

Paprika extract B

Standard

70

J. Nagler et al., Natural Resources Institute, Chatham, GB, see CBS 79



Sample preparation on the plate of all samples simultaneously

Two fold separation with different solvents, plate turned by 180 °

diethylether

1. Removal of lipephilic matrix 2. Separation of analytes



Sample preparation on the plate

Two fold separation with different solvents

Hahn:-I_D_einstrqp, E.: Applied Thin-Layer'Chromatography,
2000, Wiley-VCH, Weinheim, ISBN 3527-298398. :

2.

Pre-run with unpolar solvent Solvent for chromatography

1. Removal of lipephilic matrix 2. Separation of analytes



Skip sample preparation

Antibiotics in industrial waste water

* Robust against matrix
* No sample preparation
* Time-sparing

* Cost efficient

Negative result

(below 1 ppm)

.0
UV 270 nm

L. Vicard et al., Aventis Pharma, Neuville-sur-Saone, see CBS 90
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As simple as possible

Invert sugar
Sucrose

i-Kestose
Raffinose
Nystose
Eructosyl-nystose

1-Kestose
Raffinose

Nystose
Fructosyl-nystose /4 }

Linear regres et et i e ety i

1
B0
mrm

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

Sucrose

Raffinose

Invert sugar
Fructosyl-nystose

Sucrose
4

Fructosyl-nystose
1
."'-"‘" Raffinose

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



Maltopentose Maltotriose

2 4
Maltotetrose
Maltohexose

k- Glucose, Fructose in wine

B0 —

Fructose

Glucose

7

Maltose n
5

|

Desoxy-Ribose

11

12 44

/

G. Lodi et al., University of Ferrara, Italy, see CBS 69



High matrix tolerance

— A Agaitivesiniviineral-—Ox

Directly applied
Different concentrations A

Wide polarity range [

Different substance classes ;

it

|

I

Absorption measurement at 220 nm

CAMAG Laboratory, see CBS 81



... and flexible detection

r=0,9973
-——1y=0,06x +9,42

B Derivatized

m

with Rhodamin B




Perfect separation mechanism

132 14

Cholzsteryl esters  (Squalens
Trizacylglyceraol
1z

5 21CC, TO nurnoer

Cerzarnid classas zice,

arid oosition of nydrosy groug

Free fatty acids
Cholesizrol 44

10

Criolesisrol-

J-sulfate

2




Effective detection by prechrom. derivatization in situ

What ate our forefathers? Fatty acids in archaeological artifacts

C3 W

C10

C124m
Lauric

C14m——
Myristic
C1 65—
Palmitic

C18 um—m

Stearic

C20um
c2

Standards Flag Fen Tooth 3348 8853 F376

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



Creative detection

Indol alkaloids in tissue cultures of Vinca rosea

Photo oxidation of ajmalicine
4 min at UV 254 nm

= 50 samples in 2 h (factor of 10
more rapid than HPLC)

= LOD 0,5 ng and 2 ng, résp.
(factor of 10 more sensitive
than HPLC)

= 150 L solvent per sample

J. Creche et al., University of Tours, see CBS 90



Rapid, sensitive and cost-effective

Cleaning validation - Peptid fragment

Release of the vessel? No!

A. Meichtry et al., Lonza AG, Visp, Switzerland, see CBS 85



Screening of ergOt alkaloids in grain, flour, and bread

S3

Ready bread*hixture, spiked with 0,05 %

d__»/f\, Ready bread mixture, spiked with 0,2 % \_ﬁﬂ/\ﬁ

Ready bread mixture

ro
Ergometrine Ergotamine Eyoityptine

|ﬂ | | I
40 50

W. Ternes et al., Center of Food Science, Vet. School, Hannover, see CBS 82




Screening of ball pen inks

1 MWL at 450, 530 and 580 nm

Product classification
Determination of document age

| T ] . IO O L L T A [ I
o 01 0z 02 04 05 06 07 08 0% 1.0 [Rf]

F. Kohler, P. Seiler, Bundeskriminalamt, Wiesbaden, see CBS 74



Rapid, sensitive and cost-effective

Benchmarking - more cost-effective by a factor of 2,5 compared to HPLC

Cardiolipin 0.98%

o,

R
o
@
=)
&)
Q.

Lyso PG 0.62%

1-Palmitoyl-2-oleylphosphatidylglycerol
o oleic acid 0.13%

B. Renger et al., Byk Gulden, Konstanz, see CBS 81



The most convenient way

Monitoring of synthesis

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



More effective than in reaction vessels

Potency of antioxidants of natural origin

Gr%) 1 Ggaup 2 Ggaup 3 Gro&@ 4 Ggaup 5) Gr%p 6
G Se i SWa AN N N -

B BHT U1 U2 Start: Overspraying of a group with R-carotin solution (kinetic time intervall 4,5 min)
Stop: Overspraying of all groups with conc. BHT solution

Potency relative to BHT:
« TBHQ 13
* BHAS
* Laurylgallate 2

* Ascorbylpalmitate 2
utylhydroxytoluene * (+)-Catechine 1
/ * Ascorbinic acid 4/5
» Gewurznelkenol 1/3

//' * Rosmarin Oleoresin 1/14
/ Thiodipropionic acid * Rutin 1/17

! . * N-Acetyl-L-Cystein 1/33
10 20 30 min * Grapefruit dest. residue 1/50
* Limetten dest. residue 1/250

. Calandra et al., Firmenich, Princeton, NJ, USA, see CBS 87



Standard Vanillin
|
|

Vanillic acid

Area
p'HydrOXybenzaldehyde Ferin.cew_range: HI
- s 3.1
ad 25,91
al 20990 .64
ac 1 A7 IR+

p-Hydroxybenzoic acid l

| Vanilla bean extract
] (MadagaSkar) Michaplis-Henken rpOression 2

|
3:52.4
[cg 1

S. Lavoine et al., Studio de Creation de
Parfumerie, Mourgins cedex and
Biolandes, Labrit, see CBS 81




All information at first glance!

Ay

Joenxa AIp) yeaH
(oenxa ssip) JeaH
“O°H

aure Ayseig

pioe Jljedelonyill

‘HN
IDH
Wb

10.JU0D

unuaLIo
pioe suabolous

unuaLos|

R

R | B
R |
I W
} 98 W
R AR
|
_ | I
ﬁ-. 1

Stress test of Chaste tree extracts




Stress test

2-D separation with intermediate reaction

... with the same solvent, plate turned by 90°




Alkaloids in Golden seal
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Effective screening SO SRS

M Blue 106

i Q
_D_ _D_N LHReL;'I
i i

Allergenic disperse dyes in textiles

—
— : . - — — . . . . Orange 36Exg

— Orange 3
—  — & Blue 124
—— —

Red 1
- Yellow 2

— — 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 Laboratory, see CBS 82




...and even cost effective confirmation
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Sample 1 Sample 2 Sample 3 Sample 4 Sample 5




Clever method

1007 Absorbance

" L-Lysine

Taurine

7 Energy drink D

‘. 1 6 Energydrink C

& Energy drink B

4 Energy drink A

3 Multi-vitamin syrup

2 L-Lysine

1 Taurine
L] | I |

30 60 70

[mm]

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



As simple as possible ...organic acids in wine




Biomonitoring of toxic compounds




Biomonitoring of antibiotics

Supracyclin tabs

2.5 5,0 7.4 12,5 N




Pesticides in drinking and surface water

Multi-wavelength scan
ISO/TS 11370

—
|

[ 0 [ R P T L e Y o 0 O O P (N
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klaus.burger@mail.isis.de

= kaphkalin-

1-sulfonsaure
Proclkraz
Triazoxid
Ethidirmuron
Simazin
Bromazil
Cartrofuran
hAelritbLUZin
AzZirghos Methy
Coumaphoes
Prosulfocart
Dichlof uanid
Parathion
Fenthion
Dincsst
Prathiofios




lprodione in lettuce

HPLC-AMD coupling

Standard 70 ng -

———— P e

20

U. Wippo, H.-J. Stan,
Deutsche Lebensmittel-Rundschau 5, 144-148 (1997)




Solvents
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CAMAG CBS




Planar Chromatography

Scanner UV/Vis/Fluor
Spectra 190-800 nm

Fully automatic chromatography — — | [e——
I Image documentation
] . .
Heating Video densitometry
Evaluation

Horizo-r::[_a-l_-d_é%/aﬁ'm"fﬁt
Dervatization

Chrematography.

| =
|| -
N

Fully automatic application

Half automatic application

Application




Why people prefer planar chromatography

AU Additives in Mineral Oil (see CBS 81)
600 . )

= different concentrations

Blne

=  wide polarity range
= - different substance cla

:
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!
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N
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0 10
Absorption measurement at 220

ol

Serpentine

Photo oxidation of ajmalicine
4 min at UV 254 nm

50 samples in 2 h (factor
of 10 more rapid than
HPLC)

LOD 0,5 ng and 2 ng, resp.
(factor of 10 more
sensitive than HPLC)

150 uL solvent per sample
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Biomonitoring 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.



Maltotriose/Gly = '

Maltose/Gly
[mV] 188

Gle/Gly

GlefAlanin

"
Fre/Gly /\A\__/\
T T ™ T

a i8 20 38
Hellenldnge: 385 rm

Glc/Gly

1 = D-Glucose

3 = Maltose

4 = Fructose

10, 11, 12, 13 = Amadori compounds
14 = Heyns compounds

15 = Maltooligosaccharides

Monitoring of Maillard reaction in model systems

- x1- -

Mal/Gly

«13
Maltriose/Gly

z -

1 - —

11-

Glc/Ala Glc/Gly Frc/Gly




Application of effluent from HPLC

Heated spray nozzle

HPLC-AMD coupling

Capillary tube
from HPLC

DUoChirom =

= Special application device called DuoChrom

* Flow rate 100 pL/min for methanol (40 yL/min for methanol - water 3:7)

= Average cut time 1-2 min, delay time 2 - 600 s
= Application as rectangles/area

= Spray-on technique with heated spray nozzle allows higher flow rates



Effectiv analysis of carbohydrates &858

=5  Caramelization

Almost waterfree of maltose in 0,25 M solution
model systems

.1 - -

26

04 :g s - oo 8 9

1 = D-Glucose, 3 = Maltose, 4 = Fructose, 5 = 1,6-Anhydroglycose & 1,4-3,6 Dianhydroglycose,

6 = Maltosan, 7 = Gentiobiose, 8 = Isomaltose, 9 = Maltulose

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



Effective screening

Carcinogenic amines in textiles

Sample 3

P. Kralicek, EMPA, St. Gallen, Switzerland,
optimized at CAMAG Laboratory, see CBS 75
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...and cost effective confirmation

Benzidine

!

Carcinogenic amines in textiles llllllllll“l“
T e v s

\ Standard
\ Black leather
50 60




Optimization of mobile phase

Il Il VI VI
EtOAC ACN I\/IEK Toluene CHCI,

!J
i

Et2 DMF CH20L2

EtOH MeOH THF
EtOH 7

Hex 3 |
A mMIXtUres,

onsidertheraddition oi

Jojeliflefs (Elelels) ozl es)

screasing (Hex) o
creasing (H,0)
lvent strength

BME
2at solvents ! ! !




Why HPTLC?

*
.
.
.
®
.

v All information at first glance

v' High matrix tolerance

v Less effort for sample preparation
v Flexible detection and identification

v.  Rapid, sensitive and cost-effective

v, Separation under identical conditions



'Dwuw Chromatography for Stability Tests of Crataegl powdered extract

Disadvantages — not at all!

v (Room with air-conditioning system)

v'  (Reproducibility «— thorough knowledge of factors

of influence necessary!)

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

flexibility & creativeness!) “—

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

increases possibility for a good separation!)



Rapid, sensitive and cost-effective




PAHs in lung and liver of animals

| ! |
50 [mm] 60

B Acetonitrile O Methanol/water 9/1 O Migration distar

Liver extract

Benzo(k)fluoranthen
i Fluoranthen

|

~inlhhAa DO O



Vitamin C in Fruchtsaften

Vitamin C

v

siehe CBS 66



Das Insekt

I lLlAlhin MNaAalivmatiem~rr OODILIDNNAMN NAAMSE ODOIT O A AAl O Al A A /IO O NH D




Christianes Beine

™ lLlAlhimn NMNaAalivmmatem~r ODILIDNA ANA A ODOIT CO A AalAl O AN~ Ly i o YaYaYa @ e B |



-

— .

Till Eulenspiegel von MG
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GIT Special Separation 1/2000 S. 2-3
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Gerda Morlock, Universitat Hohenheim, Stuttgart



UV-spectra of 5 phenyl urea-herbicides




DRIFT-Technique

Diffuse Reflection Infrared Fourier Transform

Sammel-Ellipsoid

beweglicher
Detektor Mel3tisch

=

Parabolspiegel

IR

Planspiegel
mit Lochblende
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Characteristical FTIR-bands

Neburon

Linuron

Chlortoluron

Monuron

Metoxuron




FT-RAMAN (SERS) - Vacuum Transfer

~ 13 % Ag auf Schicht

Ag

Wolfr s
Schale w 800°C

IL'lairie hiircnarfArm Aail icie Ao



SERS-Spektrum von 10 ng Paranitrophenol
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In situ-FTIR-spectrum

Reflectance
0.9 0,98 .99 1.00 1.0t 1.02
1 ] 1 i 1

0.86
g

water sample spiked with neburon
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TLC-FAB-MS/MS

> 1EA4

.0E4

Drinking water
spiked with monuron
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Stability test

Thin Lq;.rcr l.‘:huu.'ltulr.lphr Tor Stability 'l'ﬂt: of Crataegl powdered extract

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




