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Context

Wide range of chemicals

Sidtaa

i @ T e e . Bl OO
_:J‘ g @ 2 m Use-Input
Drugs Food Detergents

Industry/house; 100000 Food additives: 5500 Wastewater

treatment plant
Pharmaceuticals; 4000

2 10000 Pesticides: 1500
S
g 100
S
(Bliefert et Perraud, 2008)
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Personal care F|re

Pesticides products retardants Wildlife

» Environmental contamination is induced by multiple pollutants coming from various sources and multiple uses 2
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Indeed....

Efficiency < 30%

Pesticides (glyphosate...), Drugs Drugs (roxytromycin...), Plasticizers PAHs, AKPs (NP...), Drugs (paracetamol...),
(carbamazepine...), Others... (Bisphenol A), Others... Hormones (BE2...), Others...
Number of -, 10 20 30 40 50 60 70 80 90 100
compounds

(Choubert et al., 2012)

transformation products

. . Production of |
Not totally efficient

» Half of compounds are not or partially removed

» Half of compounds are treated but they could produce transformation products



Indeed....

Efficiency < 30%
Pesticides (glyphosate...), Drugs Drugs (roxytromycin...), Plasticizers PAHs, AKPs (NP...), Drugs (paracetamol...),

The study aims to use :

Numbl

- Non Target Screening, to assess the overall contamination of wastewater treatment plant
compga

- Alternative approach, Effect Directed Analysis, to identify unknown biological active compounds that
could be released in aquatic environment

100

2012)

» Half of compounds are not or partially removed

» Half of compounds are treated but they could produce transformation products



Study site

Urban wastewater treatment plants :

* Influent and effluent :
- 85 000 population equivalent
- Secondary treatment : Biofilters

24h composite samples

v WWTPs classically encountered in France

v' Influent and effluent were sampled

Sludges :
- 250 to 250 000 population equivalent
- Various treatments : activated sludge,
aerated pond, biological contractor...

Influent

Effluent

Sludge




Methodology

Sample preparation

3.5 L Influent
/A) 6 L Effluent

Filtration : 0.7um

@ Solide phase extraction
HLB Oasis® cartridge
2.5g Sludge

é, Lyophilisation

gg Accelerated solvent

v extraction

Alumina Purification

Chemical characterisation

Non target
screening
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Sample preparation
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/A) 6 L Effluent

Filtration : 0.7um
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Solide phase extraction
HLB Oasis® cartridge

In vitro bioassays
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Characterisation of
biological activities

Chemical characterisation

Non target
screening
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Target analysis




Methodology

Sample preparation

3.5 L Influent
A 6 L Effluent

Filtration : 0.7um

=l

Solide phase extraction
HLB Oasis® cartridge

In vitro bioassays

Characterisation of
biological activities

Chemical characterisation

Non target

. Target analysis
screening

Effect directed analysis

g Bio
. 7% Test
‘;f.éi ﬁ. ke f‘:d
ﬁ}'};‘;‘v ks
‘—
Bio

Fractionation  1€st

s ke,
&% EAS
e % S
i ab® P . Ser e
;s:,‘;’.‘: ; PUELEES
Bio
Test
Fractionation
‘, &°
No Active — %
Chemical
' Active analysis
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Non target analysis workflow

extract influent, effluent and sludges of WWTPs e—

|

100-1700 m/z ESI +, ESI-

‘i,
-
=
o

Molecular screening === === === ¢ _ Mass spectrometer:
| (Molecular Feature extraction algorithm software) T ' Agilent 6540 Q-TOF LC/MS

10 fold threshold

List of ions

List of features and molecular fingerprint of extract
(Mass Profiler)

T T T T T T
‘ 0 5 10 15 20 25 30 35

Substraction of procedural blank Ruanie T i

MS mode

G HON,S, Cl,Br,F, P

Attribution of formula to sample features

All Samples (9412 features)

Statistical data analysis
| (Mass Profiler pro, R)




MS/MS mode

Identification workflow

Data-dependent acquisition BRI s

e el = b L LT

|

40-1700 m/z ESI +, ESI- {g.

Mass spectrometer:

Comparison to — e 7 Agilent 6540 Q-TOF LC/MS
databases

x10% [+ESIEICi278.2123) Scan Frag=110.0v REGARD_2017-0221_063d

12 x10 2 |Cpd 102: +ESI Product lon (t: 8.159, 8.239, 8.320 min, 3 scans) Frag=110.0v CID@40.0 (278.2123[z=1] -> **)..

(Internal, Metlin, Forensics, w; .
Massbank,...) -

58.0652

LE 0.8
o 0.6
06

05 0.4

121.0650

N h : 0.2
0 matc * o o 79.0543 91'0‘542 107.0497 132.0568  147.0807
Match: S

Reduction of candidate compounds: e R EEEEEEEEE:

Proba ble structure Log Kow, Number of references,

Structure prediction by in silico

Counts vs. Acguisition Time {min)

x10 2 |Cpd 102: +ESI Product lon (rt: 8.159, 8.239, 8.320 min, 3 scans) Frag=110.0V CID@40.0 (278.2123[z=1] -> **)..
software (Metfrag, MSC) '
08
06

Confirmed structure 02

79.0543 7 107.0497 132.0568 147.0807

Purchase of

List of candidates
compounds

x10 2 |Cpd 102: +ES| Product lon (rt: 8.159, 8.239, 8.320 min, 3 scans) Frag=110.0V CID@40.0 (278.2123[z=1] -> **)...

Probable structure

121.0650
79.0543 91 0‘542 107.0497 147.0807

Tentative candidates

A
U ne q u iVO Cca I 102 [Venlafaxine C17H27NO2 + Product lon Frag=150.0V CID@40.0 ForensicsTox_AM_PCDL.cdb
\ | 58.0651 cH,

Confirmation

molecular formula o8

0.6 H
04 H;
Exact mass 0z

79.0542 | ‘ 132.0570 Qy?)g[m

(Schymanski et al' 2014) 40 50 60 70 80 2(2"‘ 100 110 120 130 140 150 160 170

Counts vs. Mass-to-Charge (m/z) 1 1




Overall contamination

® Incoming features
Persistent features
® Degraded features

© Generated features

Influent

Effluent

Features transfer
to Dbiofilter or
sludge?

12



Overall contamination

® Incoming features
Persistent features
® Degraded features

© Generated features

Influent

Effluent

Features transfer
to Dbiofilter or
sludge?

Overall contamination of sludges :

Features

10000
9000
8000
/7000
6000
5000
4000
3000
2000
1000

0

Sludges (n=30)

Quartilel
O Min
Médiane
O Max
O Moyenne
Quatrtile 3
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Overall contamination

® Incoming features

Influent

Persistent features
® Degraded features

© Generated features

Effluent

Overall efficiency of WWTP:

Resistant features 17%

Degraded features 83%

=

Generated features

70% of features in

Transformation
products?

)

[1 Detected features in influent

[1 Detected features in effluent

effluent
1000
900 ]
m 1 .
L 500 O Persistant features
>
)
=700 - [J Generated features
0]
G
w600
o
—
& 500
o -
£ 400 =] |
>
Z 300 | =
200 — |
100 = T
= e i
0 —
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Overall contamination

® Incoming features
Persistent features
® Degraded features

© Generated features Resistant features 17%

Overall efficiency of WWTP:

Transformation
products?

Influent

Degraded features 83%

v ¥

Generated features 70% of features in

effluent

Effluent
v’ Extracts are very complex

» We need an alternative analytical methodology to focus
on identification

14




Activity (%)

In vitro bioassays

100 -
Standard

80 -

60 -
40 - I
20 usssssssssgtssssssssssssEssssssssssssssssssssssasashas

EC 20
0 - - i
1E-13 1E-08 1E-03

Concentration

v' Based on reporter gene expression under control by
receptor

v’ Cell signal proportional to the concentration of ligand

Environmental

Receptors Cell lines

Pharmaceuticals

ligands
4
S E1,E2, EE2, alkylphenols,
§ Estrogen (ER) MELN BPA, pharmaceuticals
@
o
S Androgen (AR) DHT, BPA, vinclozolin
g MDA-kb2
(%)

Glucocorticoid (GR)

Bio-TEQ =

EC 20 standard

Detection of Endocrine Disrupting Compounds

16



Mass balance analysis

Biological activities Chemical analysis
161 Targeted compounds
100 . . .
§ mER (pharmaceuticals, pesticides, PAHs, PCBs,
= 80 m AR OCPs, AKPs, BTEXs, COVs, phtalates,
5 60 hormones, bisphenols)
(@)
D 40
2 75 detected molecules
§ 20
-
2 0 — /! N 5 known agonist ER ligands
Influent Effluent 2N ‘ I | ( no ligand for AR) /
= \
S
CURNNE |
\/// Mass balance analysis

Activities remained unexplained
Explained activity <1%

(except for effluent <4%) 17



Deconvolution of information : Effect directed analysis

/ Simplification

100% ACN

96 95 94 93 92 91 90 89 88 87 86 85
73 74 75 76 77 78 79 80 81 82 83 84
72 71 70 69 68 67 66 65 64 63 62 61
49 50 51 52 53 54 55 56 57 58 59 60
48 47 46 45 44 43 42 41 40 39 38 37
25 26 27 28 29 30 31 32 33 34 35 36
24 23 22 21 20 19 18 17 16 15 14 13
123456 7 8 9 101112

96 collected fractions

Sample
extract

Biological
analysis

Fractionation

|7 I— |

HPLC calibration (42 compounds)

Log KOW
-2 0 2 4 6 8

stavudine ] Nicosulfuron
® & e Paracetamol

®— Chlorosulfuron

Caffeineé
] / Bisphenol S
] Acetophenone
20 + B
] -/—G Resveratrol
. “ | e Benzophenone 2
Prednisolone - P

_ Carbamazepine
] )
bthasone - lsoproturon

Dexan ol
a0 - y‘ BFj‘roEylpalrzben
. ; ispheno
Bentophenone 1 -
1" '*/_Estradiol .
Methyltestosterone -®;  Ethynylestradiol
3 Androstenedione —e _’ Diclofenac
E Biitylparaben ®-—  Benzylparaben
Q 60 = f___,‘
= Sgironolactone L O—
- ] Diethyl-stilbestrol
5 ] Ibuprofen
= 1 Y .
@ 1 Propiconazole , Clatrimazole
7] ] e TPP
= 80 7 o 4toP.
] Fenofivrate _h.Cyp"ermethryn
] Chrysen —@ * :’ﬂDDT
] Fenvalerate f
] PBkF -h) /
100 1 ermet nf)naA/\
] PCB 126
] TCDD
] R?=0.893
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Deconvolution of information : Effect directed analysis

96 95 94 93 92 91 90 89 83 87 86 85
73 74 75 76 77 78 79 80 81 82 83 84
72 71 70 69 68 67 66 65 64 63 62 61
49 50 51 52 53 54 55 56 57 58 59 60
48 47 46 45 44 43 42 41 40 39 38 37
25 26 27 28 29 30 31 32 33 34 35 36
24 23 22 21 20 19 18 17 16 15 14 13

/ Simplification \

100% ACN

123456 7 8 9 101112

\ 96 collected fractions

%

Sample
extract

Biological
analysis

Fractionation

-~

a4

“‘

Directed

v" high throughput screening on
ER, AR/GR bioassays

Ligands Natural cell response
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Deconvolution of information : Effect directed analysis

/ Simplification

100% ACN

96 95 94 93 92 91 90 89 83 87 86 85
73 74 75 76 77 78 79 80 81 82 83 84
72 71 70 69 68 67 66 65 64 63 62 61
49 50 51 52 53 54 55 56 57 58 59 60
48 47 46 45 44 43 42 41 40 39 38 37
25 26 27 28 29 30 31 32 33 34 35 36
24 23 22 21 20 19 18 17 16 15 14 13
123456 7 8 9 101112

\ 96 collected fractions /

Sample
extract

Biological
analysis

Chemical
analysis

T

Fractionation

[ —

jfgdentification

Directed

4 N

v" high throughput screening on
ER, AR/GR bioassays

Ligands Natural cell response




Luciferase activity
(relative to positive control)

Luciferase activity
(relative to positive control)

Biological activities

2,0

1,5

1,0

0,5

F12 - F13 F36 F42-F43

—t

— -

F21, F23

—

" it st sl

i

l il

m Influent
Effluent

Estrogenic activity

5,0 -
4,0 -
3,0 -
2,0 -
1,0 -

0,0 = : ' ' e : :
1 35 7 911131517192123252729313335373941434547495153555759616365676971737577798183858789919395DHT /

13579 11131517192123252729313335373941434547495153555759616365676971737577798183858789919395E2 /ﬁ

F58-F59  Androgenic/Glucocorticoid
activity

F51-F52 ‘

—



Luciferase activity
(relative to positive control)

Luciferase activity
(relative to positive control)

Biological activities

2,0

1,5

1,0

0,5

50 -
4,0 -
3,0 -
2,0 -
1,0 -

0,0 = ' : ' ; == e ;
1 35 7 911131517192123252729313335373941434547495153555759616365676971737577798183858789919395DHT |

m Influent
Effluent

Estrogenic activity

F12 - F13 F36 F42-FA3

—t

F21, F23

—

" ittt sl

— -

i

l il

1 357 911131517192123252729313335373941434547495153555759616365676971737577798183858789919395 E2

F58-F59 i icoi

8-F Androgenic/Glucocorticoid
Active compounds activity

which remain after the

F51-F52 ‘ treatment process have

L % been isolated
I



Comparison of biological profile and calibration

HPLC calibration (42 compounds) ER activity AR/GR activity
Influent Effluent | Influent Effluent
Log KOW
5 0 5 g A . g p,0 05 1,0 000510|00051,0 0,005 1,0
B 1 | 1 | h 1 | I:I | |
stavudine 4 Nicosulfuron POYYEDS EBP‘EP&J — — —  aa—
O/i_o Paracetamol 4| = = = E
Caffeind *. & Chlorosulfuron g = = 2 5
| b ] — = 5]
1 - I 10| == —— = o
1 - Bisphenol S 12| — 8 B
20 3 / Acetophenone %g = = = =
1 o/—" Resveratrol 18| = = = 3
] 20| === = = =]
Prednisolone . * Benzophenone 2 22 =— ::':. E §
. “  Carbamazepine 24 = — 2 i
] * 26 = = g g
Dexamgthasone | Isoproturon %3 = = = g
R Propylparaben = = = =
40 v 32 — = = 3
] : Bisphenol A 3| = = = =
Bentophenone 1 -, / _ 36| E— — = =
] - ¥e Estradiol _ 38| == —3 = B
Meghyttestoc?terone Ethynylestradiol gg = = = =
= Androstenedione —g . . E— = = =
£ g . Diclofenac == = = ]
E Blitylparaben _g‘*— Benzylparaben 22 = = & g
s 60 - — 48| = = = 0
E Sgironolactone o Oe— 50| = = = g
=] ] Diethyl-stilbestrol 52| = = =_ E
< ] Ibuprofen 5a| = = = =
= : o i 56| = = B 3
= 1  Propiconazole Clatrimazole 58| = = - £
- ] e TPP 60| = — — =
& ] 62 = — = =
80 ® 4tOP " o1 = = = B
] Fenofivrate __'Cyp_"ermethryn 66 E % E %
] Chrysen ——o * / opDDT ?3 — = e g
] Fenvalerate 2 72| == = B 5
4 . e
] BKF ~—— / 76| = = 2 :
100 1 PermethrBrjaA/\ gg E g 8 5
1 PCB 126 2| = = = g
] TCDD 84| = = B 2
] 86| = = 5 g
. R*=0.893 gg| = = B A
i | — m ]}
] 9 = = = s
1 =]
120 - 94| =~ = E g




Comparison of biological profile and calibration

HPLC calibration (42 compounds)

Log KOW

-2 0 2 B 6 8

Stavudine® {  Nicosulfuron
'/i_o Paracetamol

Caffei neé

¢ Chlorosulfuron

SSLYEn ERRtrg)
4

ER activity

AR/GR activity

Influent
D,0 0,5 1,0

Bisptrenot s

Effluent
0,0 0,5 1,0

Effluent
0,00,51,0 0,005 1,0

Influent

JUHHUHUHHUNU

20

s e Acetophenone
o/_.' Resveratrol

| Predn

©— Benzophenone 2

Ll

o
s 2
o o

3

kolone ®-
. Carbamazepine

)
*. Isoproturon
) Propylparaben
Bisphenol A

=)
-thasone.

vx
(1]
=

rophenone 1 ‘\ .{_ Ectradial

Methyl

testosterone Ethynylestradiol

Androt

stenedione —g

N —
- } nac

1 W

60 -
Sq

utylparaben ®“—  Benzylparaben

ironclactone A O—L

" - -Diethyi=stitbestrot
TRUPTUICTT e
[ ]

. , ~__Clotrimazole
Propiconazoie ;

Retention time (min)

80

100

o TP &
® 4t0P

Fenofivrate —eCYREMethIyn

Chrysen —@ * :’EJDT
Fenvalerate f
PBkF-th)//u
ermethryn .
BaA/\
PCB 126

TCDD
R*=0.893

120
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F12-F13

F21-F23

F36
F42-43

F52
F58-59

Unexplained

Target compounds
(BPA, estrogens)

Unexplained
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Comparison of biological profile and calibration

HPLC calibration (42 compounds)

ER activity

AR/GR activity

Influent Effluent | Influent Effluent
Log KOW
g 0,0 0,5 1,0 000510|00051,0 0,005 1,0
-2 0 2 4 6 8 ﬁé \il—l L 1 | h 1 | I:I | |
Stavudineo Nicosulfuron SYmrEEBHEFBJ =— %:I =_ g|:|
O/i_o Paracetamol 4| = — £l E
Caffeind] *. &~ Chlorosulfuron g = % E E
7 10| =
I BisphenolS T | m— — i E F12_F13
] s e Acetophenone = — = = .
20 4 - 16| = = = =
] ./—0- Resveratrol 18| = = = g UneXplalned
I P L 2 2 — = = = a4 _ran
» Many active fractions remained unexplained
oounds
zens)
g ToupToTen y 5/ E = =- :lf' = | -
= ° i 56| == =
H Propiconazote —daqiriazale = = s F58-59 Unexplained
] . S TPP ¢ 60| = = = S
= 80 7 ® 4t0P". o2 = = =l g
4 % — [} =
1 Fenofivrate —e CYREMethIyn 66| = = = ]
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: BkF—) ) Lo = : £
100 - PermethrBr;A%o'\ ;g E % E g
] PCB 126 NE =| = 5
TCDD 84| = = B ]
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_ — m ]}
| 2 B = : : 25
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Luciferase activity
(relative to positive control)

m/z

Identification of compounds

2,0

1 357 9111315171921232527293133353/394

1 4

Complexity of F12 (effluent)

900
800
700
600
500
400
300
200
100

10 20

Retention time (min)

Estrogenic activity

il e il

34547495153555759616365676971737577798183858789919395E2

> More than 100 features in each fraction
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Luciferase activity
(relative to positive control)

m/z

Identification of compounds

900
800
700
600
500
400
300
200
100

2,0

1,5

1,0

0,5

_ TiimelIE

135709

e 1411

1]

il

it

=

=
et

Fit

Estrogenic activity

i

11131517 19

)21 23

F12 of effluent

10

25272931333

537394

14345474951535557596163656769717375777981838587899193 9SQ

20

Retention time (min)

30

40

\ 4

R.t lon m/z Name Influent Effluent | Niveau ID
(min)

9.6 [[M-H]- | 253.0501 |Daidzein X 1
6.5 |[M-H]- | 140.0348 |Nitrophenol-4 X X 2
7.7 |[M-H]- | 249.0222 |Bisphenol S X X 1
2.4 |[M+H]+ | 250.1810 |O Desmethyltramadol X X 2
4 [M+H]+ | 264.1972 |O Desmethylvenlafaxine X X 1
3.6 |[M+H]+ | 370.1809 |Amisulpride X X 1
5  |[M+H]+ | 337.2125 |Acebutolol X X 1
4.3 |[M+H]+ | 298.1919 |Desalkyldisopyramide X 2
9.2 [[M+H]+ | 253.0977 |Carbamazepine 10,11 epoxide X 2
2.3 |[M+H]+ | 261.1603 |Fenspiride X X 2
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Luciferase activity
(relative to positive control)

m/z

Identification of compounds

900
800
700
600
500
400
300
200
100

2,0

1,5

1,0

0,5

_ TiimelIE

135709

e 1411

1]

il

it

=

=
et

FikhE

Estrogenic activity

ittt il

11131517 19

)21 23

F12 of effluent

10

25272931333

537394

14345474951535557596163656769717375777981838587899193 952

20

Retention time (min)

30

40

v

R.t lon m/z Name Influent Effluent | Niveau ID
(min)

9.6 [[M-H]- | 253.0501 [Daidzein X 1 |
6.5 |[M-H]- | 140.0348 |Nitrophenol-4 X X 2
7.7 |[M-H]- | 249.0222 |Bisphenol S X X 1
2.4 |([M+H]+ | 250.1810 |O Desmethyltramadol X X 2

4 [M+H]+ | 264.1972 |O Desmethylvenlafaxine X X 1
3.6 |[M+H]+ | 370.1809 |Amisulpride X X 1

5 |[M+H]+ | 337.2125 |Acebutolol X X 1
4.3 |[M+H]+ | 298.1919 |Desalkyldisopyramide X 2
9.2 [[M+H]+ | 253.0977 |Carbamazepine 10,11 epoxide X 2
2.3 |[M+H]+ | 261.1603 |Fenspiride X X 2
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Luciferase activity
(relative to positive control)

m/z

Identification of compounds

900
800
700
600
500
400
300
200
100

2,0

1,5

1,0

0,5

_ TiimelIE

135709

e 1411

1]

il

it

=

=
et

Fit

Estrogenic activity

i

11131517 19

)21 23

F12 of effluent

10

25272931333

537394

14345474951535557596163656769717375777981838587899193 952

20

Retention time (min)

30

40

\ 4

R.t lon m/z Name Influent Effluent | Niveau ID
(min)

9.6 [[M-H]- | 253.0501 [Daidzein X 1
6.5 |[[M-H]- | 140.0348 |Nitrophenol-4 X X 2
7.7 |IM-H]- | 249.0222 |Bisphenol S X X 1
2.4 [[M+H]+ | 250.1810 |O Desmethyltramadol X X 2
4 [M+H]+ | 264.1972 |O Desmethylvenlafaxine X X 1
3.6 |[[M+H]+ | 370.1809 |Amisulpride X X 1
5 [M+H]+ | 337.2125 [Acebutolol X X 1
4.3 |[M+H]+ | 298.1919 |Desalkyldisopyramide X 2
9.2 |[M+H]+ | 253.0977 |Carbamazepine 10,11 epoxide X 2
2.3 |[M+H]+ | 261.1603 |Fenspiride X X 2
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Luciferase activity
(relative to positive control)

m/z

Identification of compounds

900
800
700
600
500
400
300
200
100

2,0

1,5

1,0

0,5

0,0
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> Persisant TPs

» TPs detected only in fraction of effluent

20

Retention time (min)

30

40

\ 4

R.t lon m/z Name Influent Effluent | Niveau ID
(min)

9.6 [[M-H]- | 253.0501 [Daidzein X 1
6.5 |[M-H]- | 140.0348 |Nitrophenol-4 X X 2
7.7 |IM-H]- | 249.0222 |Bisphenol S X X 1
2.4 |[M+H]+ | 250.1810 |O Desmethyltramadol X X 2
4 [M+H]+ | 264.1972 |O Desmethylvenlafaxine X X 1
3.6 [[M+H]+ | 370.1809 |Amisulpride X X 1
5 [M+H]+ | 337.2125 [Acebutolol X X 1
4.3 |[M+H]+ | 298.1919 |Desalkyldisopyramide X 2
9.2 |[M+H]+ | 253.0977 |Carbamazepine 10,11 epoxide X 2
2.3 |[M+H]+ | 261.1603 |Fenspiride X X 2
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Identification of compounds

>

Fraction activity | Fraction Name Influent | Effluent [ Niveau ID Family
Diadzein X Identified |Phytoestrogen
Nitrophenol-4 X X Suspected|Transformation product (paracetamol, fongicides...)
Bisphenol S X X Identified |Plasticizer
O Desmethyltramadol X X Suspected|Transformation product (Tramadol)
F12-F13 |O Desmethyivenlafaxine X X Identified |Transformation product (Venlafaxine)
Amisulpride X X Identified |Psychotropic
Acebutolol X X Identified |Beta blockers
Desalkyldisopyramide X Suspected|Transformation product (Disopyramide)
Carbamazepine 10,11 epoxide X Suspected|Transformation product (carbamazepine)
Fenspiride X X Suspected|Anti-inflammatory
Metoclopramide X X Suspected [Pharmaceutical
Tramadol X Suspected|Analgesic
F21-F23 |Celiprolol X X Suspected|Beta blockers
Articaine X Suspected|Analgesic
11beta-hydroxyandrost-4-ene- X Suspected|Steroid
ER Bisphenol A X X Identified |Plasticizer
Disopyramide X X Identified |Pharmaceutical
Nordiazepam X X Suspected|Transformation product (Diazepam)
N Desalkylverapamil (D617) X Suspected|Transformation product (verapamil)
F36 . . . -
Tiemonium X Suspected|Antispasmodic
Bisoprolol X X Identified |Beta blockers
Telmisartan X X Suspected |Pharmaceutical
Pheniramine X Suspected|Antihistamine
(3a,5B,6a)-3-Hydroxy-6-methyl- X Suspected |Metabolite (Steroid)
20-oxopregnan-17-yl acetate
Propranolol X X Identified |Pharmaceutical
F42-FA3 [5-hydroxypropafenone X Suspected|Transformation product (Propafenone)
Dipyridamole X Identified |Platelet antiaggregant
Sitagliptin X Suspected |Antidiabetic
Cocaine X Identified |lllegal Drug
Trospium X Suspected |Pharmaceutical
Erythromycin X Identified |Antibiotic
Diltiazem X X Suspected |Pharmaceutical
Climbazole X X Identified |Antifungal
Citalopram X X Identified |Psychotropic
F51-52 [Norverapamil X Suspected|Transformation product (Verapamil)
8 Hydroxyefavirenz X X Suspected|Transformation product (Efavirenz)
Atazanavir X X Suspected|Antiretroviral
AR/GR Raloxifene X Suspected |Hormonal substitution treatments
Diphenhydramine X X Suspected|Antihistamine
Betaxolol X Suspected |Beta blockers
Gemfibrozil X X Identified |Pharmaceutical
Loxapine X X Suspected|Psychotropic
Trimebutine X Suspected |Antispasmodic
F58-59 [Clarithromycin X X Identified |Antibiotic
Roxythromycin X X Suspected |Antibiotic
Propafenone X Suspected |Antiarrhythmic
Hydroxyzine X X Identified |Psychotropic
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Ubiquitous compounds

Endocrine disrupting compounds

Transformation products

HO

F12-F13
HO o In H |n-0ut
OH
X, b;@r
\\
D1 L ID1
Daidzein Bisphenol S
Phyto-estrogen Plastizicer
F36 CH,
: HO In-out | |
gisphenol A
Plastizicer
F51-52 | . §
W\Q\c Anti-
! androgenic
Lllmbazole activity
. Fungicide

Fraction Name In | Out | Niveau ID
F12-p13 |© Desmethyltramadol X X 2 Conflrmed‘ My
O Desmethylvenlafaxine X X 1 "
F36 |Nordiazepam X X 2 101 Ha
F42-F43 (30,5B,6a)-3-Hydroxy-6-methyl-20- « 5 Desmethy|
oxopregnan-17-yl acetate .
F51.52 |8 Hydroxyefavirenz X x 2 venlafaxine
Need to purchase other suspected TPs
Parent compounds
. Rt .
Fraction . lon m/z Name In |Out| Niveau ID
(min)
F12-F13 3.6 ([M+H]+ | 370.1809 |Amisulpride X X 1
S [M+H]+ | 337.2125 |Acebutolol X | x 1
45 |[M+H]+ | 300.1479 |Metoclopramide X X 2
5.2 ([M+H]+ | 264.1950 |Tramadol X 2
F21-F23 7.7 |[M+H]+ | 380.2546 |Celiprolol X | x 2
4.3 |[M+H]+ | 285.1257 |Articaine X 2
13.603 [[M+H]+ | 303.1960 [11beta-hydroxyandrost-4-ene-| X 2
£36 8.4 |[M+H]+ | 326.2337 |Bisoprolol X | x 1
17.6 |[M+H]+ | 515.2447 |Telmisartan X X 2
F42-F43 10 [M+H]+ | 260.1651 |Propranolol X X 1
11.2 |[M+H]+ | 392.2249 |Trospium X X 2
£51.52 13.5 [[M+H]+ | 415.1700 (Diltiazem X X 2
15.2 |[M+H]+ | 293.1060 |Climbazole X X 1
11  |[M+H]+ [ 308.2204 |Betaxolol X 2
F58-59 13.3 [[M+H]+ | 328.1217 |Loxapine X | x 2




Conclusion

v Non target screening allows detecting wide range of compounds and thus allows assessing the overall
contamination and generating useful fingerprints (profiling)

v' Usefulness of the EDA based strategy

Simplification of information by the selection of only active fractions containing EDCs

Identification of several metabolites, drugs, plasticizers, phyto-estrogens with some well known
EDCs (Daidzein, BPA, BPS)

Several transformation products were detected only in effluent

What remains to do?

To compare compounds which disappeared in effluent with its which appeared in sludge
Confirmation of suspected compounds
Concentrations and activities of confirmed compounds

Occurrence in aquatic compartment

Focus on AR activity and AR ligands in relation with no negligible remaining AR activity in effluent (#
ER activity)
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