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Environmental Analysis
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Why HILIC ?

v' Retention of polar components = higher intensity
v' Several different stationary phases available
v' MS compatible

v" Use of ACN (low viscosity solvent) - higher flow rates & better ionization

> Complex mechanistic separation
&, Great effort for the method optimization and development

Stationary phase

Mobile phase (solvents, buffer, pH)
Gradient elution program & flow rate
Column temperature

Vial composition

C
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Wide-scope screening of
emerging pollutants




Method development

HILIC Optimization

(B amide > -
e BEH (silica) *80:20

e Ammonium Acetate .
e Luna (lel) 1.5 10 mM *90:10
* ZIC-p-HILIC e Ammonium Formate .
e TSK-gel (amide) 1,5, 10 mM 955 (OO].A) FA)
e Formic Acid 0.01%,
0.05%

(+) ESI: (A) H,O, ImM Amm. Form. 0.01% F.A.

(B) ACN:H,O (95:5), ImM Amm. Form. 0.01% F.A.
(-) ESI: (A) H,0, 10mM Amm. Form.

(B) ACN:H,0 (95:5), 10mM Amm. Form.

= Flow rate: 200 pL/min
= ColumnT: 40 °C
=  Chromatogram: 20 min (+5 min re-equilibration)




Method development
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MaXis Impact — :
=  Positive & Negative ESI

=  bbCID mode

Ultra High Resolution

Time-of-Flight Mass Spectrometer

bbCID mode

Low CE (4 ev) (pass all) = MS spectra
High CE (25 ev) (fragment all) = MS/MS spectra

s | TargetAnalysis

|l Datafnalysis

e TASQ 1.0

Database Chosen according to

902 compounds environmental relevance &
HILIC chromatographic

behavior

EPs, belonging to a
diverse group of
compounds - 601 well-retained compounds (k'>1) -




Method validation

validation dataset

< 85 compounds
< 10% of the compounds of the total database
<+ Representative physicochemical properties

R/

<+ Compounds from every class of EPs

» Calibration curves (solvent, matrix & spiked samples) (6 levels of concentration)
» Repeatability, recoveries and matrix effect
» The screening detection limit (SDL) and the limit of identification (LOI):

e SDL: the lowest concentration level tested for which a compound was
detected in all samples;

tz+ Precursor ion= 2 Identification Points (2 IPs)

e LOI: the lowest concentration tested for which a compound was satisfactorily
identified in all spiked samples;

tz+ Precursor ion + fragment = 4 Identification Points (4 IPs)




Sample & Sample Preparation

Location: WWTP of Athens, Greece
Period: 8t March 2015 (Sunday)

Samples: 24-h composite flow-proportional
influent & effluent wastewater

Sample Preparation:

as performed in RP target

v' 100 mL wastewater (GFF filtration) : thod
screening metnod.

v" IS spiking (100 ng/L)
v SPE Mixed-bed cartridges ]
_ . L Strata-X
v' Extraction: Neutral, Basic & Acidic Compounds =
Mixture: [
) Strata-XCW,
— 100 times Strata-XAW,
pre-concentration ENVI+

*Kern et al. EST (2009) 43(18):7039



Standard addition Curve

Linearity

Amisulpride-N-oxide

Validation Results

Matrix-matched solutions Curve
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Validation Results

% Recoveries

0% Matrix Effect
signal
suppression
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/ Criteria \ Wastewater Results
* lon Intensity > 250 (+ESI) / 150 (-ESI)
* Peak Area > 1000 (+ESI) / 600 (-ESI) 336 compounds
« deltaRT < 0.4 mi :
deita 0.4 min detected in total
* Accuracy: Error £2.5 mDa
& Isotopic fit: £ 100 mSigma /

Influent wastewater

256 compounds

Intens. |
x10°]
207 Benzyl<fimethyl-dodzcylammonium Leucine
15]
101 B 2-phenylethylamine
7 cotinine
] nicptine
O.Sj ] 1-T-dimethylxanthine ephedrine
] .C\lmbazole phendimgtrazine _
o0 Bemotn%ﬁ} e Qﬂ@hdpitane_f&yt mine Bufexamac
T S s S e
Effluent wastewater
257 compounds
Intens.
110°
1 Climbazole
1.0+
0.8-
0.6+ Amisulpride
1-Methyl-Benzotriazol
0.4+ venlafyine
1 Ranitidine
0.2+ Benzotriazde (B liprolol Metformin
] /&Fiuc n piracetam -phanylethylamine 4-Biperidincarboxamid
0.0 T T T T —— T_r_‘_d:z_"‘ia_' T T T T T T T T T T T T T T T T |‘ :\_'ﬁ T — T T T T T
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Wastewater Results

HILIC 2-phenethyamine
v’ Better C8H " N
riers; retention JUENT 7_3_15_RA5_02_10805.d EIC 122.00640.005 +AI [~ -~ =
1 ¥ Better peak 648 mi HILIC
0.8 sha pe
61 v Higher
- intensity NH,
Inle?l@. : // eff_8_3_2015_pos_RC3_01_8665.d EIC 122.09640.005 +AllT"~ ™~ o
o 3.66 min RP
3000
2000
1000
R E N S R B i e
Amphetamine
Intens.{ A5_02_10805.d: EIC 136.1121£0.005 +All MS, Masses excluded
" CHiN HILIC

CH,

1]
vt Sample_15_3_inf R™* ™ =7 7' 476,1121£0.005 +All MS, Masses excluded, Smoothed (1.00,1,GA)
x1 b

1259 4.01 min RP

8 ' 10 ' 12 ' 14 Time [min]



Wastewater Results
Guanylurea

C,H.N,O
\nlﬁn;_-_ H2 N N N H 2 2 6 4 EFFLUENT_7_3_15_RA4_02_10803.d: EIC 103.0614+0.005 +All |
Y - HILIC
NH,

w
P

intend) off_8_3_2015_pos_RC3_01_8665.d EIC 103.0614£0.008 +AI '~ * - ——=1

1105
1.43 min RP

o 1 2 3 4 5 & 7 g 9 Tme[mn]

Ethyl sulfate (-) ESI
Intens. C2H604S - o INFLUENT _7_3_15_RA5_02_10862.d: EIC 124.9914£0.005-# -

\\s _O_CH, HILIC

4000

2000
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HILIC

v' Compounds
NOT eluted in

Wastewater Results

ntens. | 5 207220005, C2H 8 F 105, 24min
.  RPmode Dexamethasone
] Lsmi 2.5 mDa, 53 mSigma
100 /
50
\ntenp._: INFLUENT _7_3_15_RA9_02_10805.d: Oxprenolol, 266.175120.005, C 15 H 23N 10 3, 6.5min
o | ¢H, Oxprenolol e
5 Z \:{T\NHJ\CW 0.2 mDa, 32 mSigma o
2] H
1
5 e,
e . . 153 1022¢0.005, CB 12N 20 1, 20mn
] Pyrimidinol Hs
2 203mi 0.4 mDa, 35 mSigma N| AN
] H,C P
100] N OH
] H3
e - INFLUENT _7_3_15_RA5_02_0805.d.Tyramine, 136 091320.005, CBR 11N 101 67mn
104 HQ, Tyramine
084 0.1 mDa, 5 mSigma Bromn
05-
044
e
0.0 T NH T T 1 \\dﬁ' — T T T
1 2 4 5 6 7 B Time [min]




HILIC Vs RP

HILIC RP
/ 902 compounds database 2327 compounds \
/ 336 compounds detected 371 compounds \

203 compounds
in common

\ \
133 compounds 168 compounds
only in HILIC only in RP
‘|( Further evaluation l
104/133 present | ¥ Why not detect 95/168 present
in RP db some compounds in in HILIC db
RP or HILIC mode?

y




Development of HILIC wide-scope target method

Optimization & validation of the HILIC method

In-house database with information for 902 compounds

Application in influent & effluent wastewater samples

Comparison with RP target screening method

Conclusions




Acknowledgments to..
Alexandros Markatis

Nikolaos Thomaidis

& our collaborators from eawag
Qoo

aguatic research

ﬂ Thank you for your attention! 1

Tr74\/IS

Trace Analysis and Mass Spectrometry Group

This research has been co-financed by the European
Union and Greek national funds through the
Operational Program "Education and Lifelong
Learning" of the National Strategic Reference

Framework (NSRF) ARISTEIA 624 (TREMEPOL [European Union
t) European Social Fund
pr01ec .

OPERATIONAL PROGRAMME
EDUCATION AND LIFELONG LEARNING Ns RF
inyesting in knowee 2007 2013

= rogane i
MINISTRY OF EDUCATION & RELIGIOUS AFFAIRS EUROPEAN SOCIAL FUND

MANAGING AUTHORITY

Co-financed by Greece and the European Union



