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@® Distribution area in
South West Germany

® 3 Million customers
within distribution area

® Long-distance water
fraction approx. 50%

Langenau Waterworks
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LUminescencehacteriaVvibrio Fischeri andocmas 2Neckverbanc I_Ll___!
« Marine bacterium

« Lives in symbiosis with marine life forms
« Continuous bioluminescence

« Bioluminescence is coupled to

energy metabolism

Zellwand
‘ Cytoplasmamembran Licht
P o =,
Transport- (X5 J ﬂ‘\\\}\
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Suspension of Vibrio fischeri lrefgg;ggﬂ;raﬂ§ Q
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Inhibition of electron transport

Raeference: Reinecke N (2002) Diccertatinn | Iniver<itat Hamhiira
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« Classic application: Cuvette test (DIN 11348)

= Detection of combination effects of toxic compounds
(synergistic effects)

(1) LUMIStox 300
(2) LUMIStherm
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Sample Application
(extract) (TLC Sampler)

Development Immersion

Reference:

Weisemann, C., Kreiss, W., Rast, H-G., Eberz. G.;
“Analytical Method for Investigating Mixtures for Toxic
Components.” European Patent No: EP 0 588 139 B1.
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CCD camera
Camag Bioluminizer
(typical detection
time 40 sec)

TLC plate
after immersion
INto bacteria suspension
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Reference intensity - Substance intensity

Inhibition =
Reference intensity - Blanc intensity

» Simple method to evaluate
single substance zones
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» Selection of sample line (light intensity)
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» Calculation of chromatograms
(Inhibition value vs. migration distance)

0,2

0,8 1

100%

80%

60%

40%

T 20%

T 0%

-20%



Poster “ Quantification offluminescence inhibition

on TLEE plates”

Quantification of luminescence inhibition on TLC plates
Wolfgang Schulz, Wolfram Seitz, and Walter H. Weber

Objectives Conclusions

« Development of an algorithm for evaluation of « Sensitivity of luminescence inhibition test on TLC plate
luminescence inhibition on TLC plates was found to be very high compared to cuvette test

« Comparison of TLC plate test with classic cuvette test + New luminescence inhibition was detected

« Application in water analysis in treated process waste waters using TLC test

Method comparison

Luminescent inhibition test on TLC plates Luminescent inhibition cuvette test

« Application of substance onto silica gel plates « Sample + 2 % NaCl

« Submerging into bacteria suspension « Addition of bacteria suspension

« Taking a picture After the Incubation time of 10 min « Incubation time of 30 min at 15 °C (LUMIStherm)
« Determination of the Inhibition values by a « Detection (LUMIStox 300)

special software.

(1) LUMIStox 300
(2) LUMIStherm
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Dose dfect relationship

Dose dect relationship 7 = Inhibition

7: of Bromoxynil s = Sample %7 of Bromoxynil
. o] -TLE fhte test— i = Intensity s 1] - Cuvette test -
g n = Pixel number 2
S 5 s
) 2w
55 A = w0
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Sensitivity of TLC test ceml| R Vv
icieasedioy] % Curve of ise inhibition values F=m.
£ =0
a factor (F) of 1440 : A
L . 20
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Br, § . m= Slope
£ 0 V = Sample volume (cuvette test)
o o g w© A = TLC application area
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Application example: Investigation of UV oxidation by-products
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Zweckverband Lar Betriebs- und Forscht ium, 89129 Langenau, Germany

Tel. +49 (0) 7345-9638-2291 E-Mail: schulz.w@Iw-online.de
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Comparisen efiwaste water influent and effluents* Zweckverband I lu
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* Enrichment factor = 1000 2 Dosage of powdered activated carbon: 10 mg/L



Comparison ofiwaste waters with river water* Zweckverband I lu
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Inhibition values calculated
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* Direct application



Behaviour of luminescence inhibition
during the UVitreatment process
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HPLC column

Plunger wit

1 FL/// cutting edg

— and filter

TLC plate

Extractor

Luftmann, H. (2004); A simple device for the extraction of
TLC spots: direct coupling with an electrospray mass spectrometer, TLC Extractor ChromeXtrakt
Journal of Analytical Bioanalytical Chemistry, 378, 964-968 (ChromAn, Leipzig, Germany)
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/aluation of single spots and calculation of
chromatograms possible

* Interpretation of results is still challenging

* Further bio-activity based detection systems
for HPTLC
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Laboratory for Operation Control and Research, Langenau
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