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« HPLC-UV fingerprint
 Harmonized method
 KRretl

e UV spectrum library (UV2NIST)

* Requirements
* Development

7
\wR Watercycle Research Institute




Significance of HPLC/UV fingerprinting

IN monitoring water quality

* Monitoring organic compounds in time and place (daily at
monitoring station in Bimmen and Eljsden, Keizersveer)

« Comparison of raw water, water types and products
« Assessment of water treatment
 Early-warning system

« Unknown and known compounds

e Direction of identification of unknown substances by other
techniques (TOF/Orbitrap)
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HPLC-UV fingerprint (1997)

- Harmonized method
- Retention index “KRetl” .
- Store the UV-spectra -«
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Harmonizing HPLC-UV Fingerprint method

(basic requirements)

-Use a C18 column 5um of 250 * 4,6 mm or one with equivalent
separation power

- The gradient between the internal standards is linear
- The pH is kept constant with 0,05% formic acid in both eluents
- The DAD is set at a: ™
- acquisition rate of at least 1 Hz .
- with a set resolution of <1,5 nm
- Spectral range 200-350 nm or higher | | '
- The “trigger” wavelength is at 215 nm . R /.
- Normalize the concentration to response of chloorxuron at 215 nm

7
\WR Watercycle Research Institute 5




KRretl: Retention index

(Rth — RtF”)
(Rt'Nb— Rt'Fn)

Rt and Rt,, = Determined standard retention time of

fenuron (21.12 min) and neburon (43.6 min)

Rt'\, and Rt'r, = Measured retention time of the two internal standards
Rt , = Corrected retention time for the compound with retention time Rty,
Rt,, = Actual measured retention time compound X

KRretl = Rtya = Rtrn+ (Rtxa— Rt'en)
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Results round robin tests 2011

KRetl (min.) | Intralab (min.) | Interlab (min.)
precision (n=4) | precision (n=6)
Caffeine 14,98 0.29 0.02
Fenuron 21,12 .S .S
Carbamazepine 28,05 0,10 0.01
Methabenzthiazuron 30,76 0,04 0.01
TPPO 33,13 0,70 0.01
Chloorxuron 38,24 0,11 0.01
Linuron 38,98 0,51 0.01
Metolachlor 42,83 0,03 0.01
Neburon 43,60 .S .S
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Store the UV-spectra in a database

- Libraries are not easily transferred from one DAD to the
other (history is lost)

- Exchangeability between DAD from different manufacturers
IS difficult

- Building a new library is time-consuming
- sharing data of known compounds with other participants

- New spectra from “unknown” compounds can be shared in
a uniform way
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Requirements UV-spectra database

- UV-spectra should have a uniform format

Correction for wavelength deviations per DAD

Wavelength scaling, in steps of 1 nm

Normalization of absorption

Addition extra information parameters in a comment line
- KRetl; Laboratory; Instrument; Matrix;.......

- Uniform text format to make it accessible

7
\WR Watercycle Research Institute 9




UV2NIST convertor

(Step by step)

1. Read the output of DAD detector
e Currently support for Agilent and Waters equipment

2. Correct the wavelength for instrument depended
wavelength accuracy

Scale the wavelength to 1 nm

Normalize the absorbance

Calculate the KRetl retention index

Add a comment with the origins of the spectra

Save it in MSP format (compatible with NIST-MS search)
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Import data and prepare for conversion

— Spectrum
— ongineel
— genormaliseeard
RtF I 2112
i Freti I 17.6333
Rt Meb 436 T
200 210 220 230 240 250 260 | cag umer [ov60- o 0 390 400
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Import in NIST-MS search

IFile Search View Tools Options “Window Help

IPRSLEEEE T

Attach 51

@%@ O[] X%l |0

# Sre. | Name

1 A tethaberethiozuran
2 A Hydroc Hiran
3 A Atrazdre
4 A Acetofenon
5 A tevinfos-cis
I A Carbsrdaam
7 A Chioradizon
8 A tMevirfos-trars
4 A Simazn
10 A thetribuzn
11 A Firiricark
12 A Diuran
12 A Wire kszain
14 A thetokc hioor
15 A Neburon
14 A N-butylee reee rsuforamide
17 A TPPO
8 A Peak #3chl
19 A [3c Mmefenylursurn
20 A 33-Cha-hydr]1 ' dimth.ureu
21 A chimetak?
22 A 33-hydr-4c )11 dimethue
23 A Peak #2chl
24 A chimetab 1
25 A chimetabd
24 A chimetakb
27 A chimetakd
28 A ipmetab?
29 A ipraetab?
30 A ipmetabl 0
31 A ipmetabl 2
32 A ipmetabl ¢
32 A ipmetabl 7
A

7
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Search for “unknown”

1004 212

251

504

278 283 289
309 314 319 325 330 335 341 346

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360
|~ neburon | Side by Side MF=986 RMF=986 I neburon

7
\WR Watercycle Research Institute 13




UV2MassBank?

Index Type :
Contributor: UV2ZNIST Spectra from KWR Edit / Resubmit Query
Results : 3 Hit. (1 -3 Displayed ) | OpenAll Tree || Multiple Display || Spectrum Search |
First Prev 1 Next Last (Total 1Page) v Results End
=l Atrazine CBH14CINS 215.09380
1 spectrum o
H"L'H
ey
e
L UV: NIA Uv000079
=l Caffeine CBH10N402 . 194.08040
1 spectrum By Mo
X0
W '1,;:“‘
L UV: NIA UV000054
= MDEA C12H17NO2 207.12580
1 spectrum """'!.Z"D'_"l
L UV: NIA UW000001

First Prev 7 MNext Last (Total 1 Page) 4 Results Top



UV2MassBank

MassBank Record: UV000054

Home | Spectum | Quick | Peak | Substucture | Browser | Browse | Index |  MassBank IT: Go

Caffeine; UV; N/A;

Mass Spectrum Chemical Structure
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BRCCESSICH: UV000054

EECCRD TITLE: Caffeine; UV; H/A;

DATE: 2009.08.31 (Created 2012.11.16)

AUTHCRS: E. Emke: ENWNE, NHNL (modified by E. Schymanski: Eawag, CH)
LICENSE: CC BY-5h

COPYRIGHT: EWR

COMMEWMT: 14.82;LB1;LP1;0NB;LW1;2009/8/31 3:32:08

COMMENT : UVZNISTZ2MassBank




Searching UV2MassBank

Quick Search

Home | Spectrum | Quick | Peak | Substructure | Browser | Browse | Index | MassBank ID:

| Go |

@ Search by Keyword ) Search by Peak

Compound Name atrazing|

AND -~ Exact Mass Tolerance 03

AND - Formula
( e.0. CEHTNS, C5H*N5, C5% )

Instrument Type

CICl-B .
FAB-B
FAB-EB
FAB-EBEB
FD-B
LC-APCHTFT
LC-APPLQQ
I CIMALRITOR o H

MALDI-TOFTOF

. Y 1

lon Mode
© Positive © Negative ® Both 16




Final Conclusions

A uniform database of UV spectra has been developed
 Instrument independent (Wasters, Agilent, Thermo,...)
« Data sharing is possible

« Database contains 103 compounds (DOA'’s, pesticides,
pharmaceutical, industrial compounds)

 The database Is stored in text format

« Data can be searched with free software (e.g. NIST-MS-
search demo version)

* Ready to export to other database tools (e.g. Massbank)
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