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» Non-Target screening in drinking water analysis
» Introduction to HPTLC-EDA*

» Reciprocal iso-inhibition volume (RIV)

» Linkage of HPTLC-EDA with HPLC-MS

> Conclusion

*HPTLC: High Perfomance Thin Layer Chromatography
EDA: Effect-directed analysis
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Commissioning: 1973

Legal abstraction: 2300 I/s

| Treatment capacity
Waterworks Langenau: 1300 I/s

Raw water pump station
Beipheim
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Non-Target-Screening Workflow

@ HPLC

Zorbax Exclipse Plus C18

(2.1 x 150 mm, 3,6 pwm)

Phenomenex Security Guard AQ C18
(4 x 2 mm)

H,O und ACN + 0,1% (viv) FAc

V' Injection volume: 100 pL
Caoulum temp:; 40°C
Flow rate: 0.3 ml:min?
'_Replicates!

Peak finding algonhhm

b HRVS

High resolution mass specirometry

Triple TOF® 5600 (Sciex), ES!
TOE-MS: miz 100 - 1200 (250 ms)

DDA: miz 30 - 1200 (12 x 65 ms)

CE40+ 15V

Peak
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®
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Talk Tobias Bader
Tuesday



Zweckverband I lu

Landeswasserversorgung ol ~a

surface water
120 syrface water

river danube 1100
1000 -
e ) \1.“_ j 900
B 4 800 .
7 N ® .
\ € 700 = s
600 . ?:no é i & °
0® a®
500 4 = > PR * P1e
s o 3/t - 0 0% o Foe o
400 ° 0: Q q". “ 3 ; a‘t o X
3 b ; v e_o
300 4 5 , ° ° 50 g | »
PR A B S
2001 P 33,8 i S Al e
100 4 e . ‘33 ¢ > 8

treatment 0!

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

(process) X3
oo | drinking water

1000
900
800 |

E 700 -
600 - ; s
500 | i O 357 T
400 - . ?
300 ;

. . 200 4 %;“" . %’:‘,‘- ..,“‘e‘gg;- -v:-‘,: \ 0': L:h 3 ﬂ”;"h -: e:.- o
drinking water I A 5 S S S A R

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
RT [min]




miz

miz

1200
1100
1000

900

800
700
600
500
400
300
200

100 -

1200
1100
1000

Verglesch yon Danau KW 11 (=10

.
¥ % . .2 R
. 9 2 .
: . L 0. .' -
-
AR AR
- & - ee ® o, -.0
. . .
. e g:, e He |o . d §._-: ...- .
' .= 3 ..o e : , 0..0
. = =y o v1 .+ Y2 . »
L - o % RSN [88de | o . .
15 =V A :. HES e o »9
- .
‘c .'. 0. e : = :

900 -

800
700
600
500
400
300
200

100

2 3 4 5 6 7 8 9 10 11 12 13 14 15
RT [min]

02 - Features dim durch den Prozess seldst hingukommen
2

Verglesch yon Danau KW 1

. . . !'u.‘.'
. - . & :. ’. ..~"' . a.
. 1 i . ...I 13 .....O : ) .
.o 3. " . 0. ¢ *-2 % g =
. . i .

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
RT [min]

16 17 18 19 20

Zweckverband

LU

Landeswasserversorgung ol ~a

Total number Inlet
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—
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188 38.2%

93 18.9%

Formed by process

281 57.1%
Total number Outlet




Strategy for Prioritization

water sample input

!

process
:> (waterworks) :>
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mass-to-charge ratio
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Can appearing substances in GWM 4
be assigned to a source?

surface water

WWTP

® GwM1 source 1la
® GWM 4 WWTP
WWTP source 2
@ GWM 2 source 1b

® GWM 3

GWM: groundwater monitoring wells
WWTP: waste water treatment plant
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6586 - 3153 - 1611 = 1822
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4014 Features in surface water 4014 Features in surface water
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Identification of some Features from
source 2 present in GWM 4
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Non-Target Screening

Search for
max(Var;) > Qog(Var;) 1,507 HPLC-HRMS
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Non-Target Screening

Search for
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PCA'DA Zweckverband
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Thin-layer chromatography (TLC) Zweckverband I lu
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Advantages:
Solvent front - * Substances which remain on the application

zone were gathered
+ Solvents have no influence on the biological
tests

» Large choice of solvents

R¢ = .
- - 4 "7 %  Disadvantages:
* Lower separation efficiency as e.g. HPLC

Z * Not fully automated

* Limited separation distance

Application s—




Overview of effect-directed analysis (EDA) with
thin-layer chromatography (TLC) Zweckverband lU
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Sample
preparation

Separation




Procedure of EDA/HPTLC-analysis with lu
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Aliivibrio fischeri inhibition assay Landeswasserversorgung s>~

application separation iImmersion detection




Procedure of HPTLC-analysis with
automated multiple development (AMD) Zweckverband lU
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Reciprocal iso-inhibition volume (RIV) Zweckverband I lu
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A) Bioluminescence detection B) I value chromatogram
Wl g

01l 02ul 05ul Tl
Rf=1
D) Calculation of the reciprocal C) Dose-response relationship for
iso-inhibition volume (RIV) the separated bands
W0 = 0,60
B 040
— 1000 + - - 020
-
=
g omepe ECS0
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0,80
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Reciprocal iso-inhibition volume (RIV) I lu
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EDA/HPTLC-analysis with
Aliivibrio fischeri inhibition assay
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River Danube
Monday, March 7, 2016
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EDA/HPTLC-analysis with
Aliivibrio fischeri inhibition assay
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River Danube
Thursday, March 10t, 2016



EDA/HPTLC-analysis with
Aliivibrio fischeri inhibition assay
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River Danube
Friday, March 11t 2016



Repeatability of Aliivibrio fischeri inhibition

(N = 80)
Ibuprofen
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Detection of the inhibition of AChE Zweckverband I lU
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Repeatability of Acetylcholinesterase inhibition
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Effluent of the industrial sewage treatment plant Zweckverband I lU
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Treatment of wastewater lu
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original sample before treatment
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Treatment of wastewater lu
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Extraction for HPLC-HRMS lu
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" AChE  Blue colour
366 nm tec g

Effect-directed analysis TLC-MS Interface HPLC-HRMS

same chromatography
for water sample
and TLC extract



Extraction for HPLC-HRMS
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N = 170

These features are present
- in the sample before
treatment and in the TLC
extract before treatment
- but not in the samples
~after treatment -
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« Application of set theory with the Mass-RT scatterplot is a tool for
prioritization of features (i.e. Process description, identifying
relevant sources of contamination)

« EDA in combination with TLC is a second dimension to distinguish
samples

« EDA with TLC and different endpoints is a powerful tool for
Prioritization in non-target analysis

* Non-target analysis in combination with EDA makes the gap
between detection and assessment smaller
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Thank you
for your attention!




