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Sample Preparation?

the

Analytical Scientist

Hubble, Bubble, THIS MY FRIEND, IS OUR

Preparation STATE-OF-THE-ART
P |
Trouble? SAMPLE FREPARATION SYSTEM

Three wizards foreses
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Einige Zahlen

Time Spent on Typical Chromatographic Analysis

— Data management {27%)

— Collection (6%)

—— Analysis (6%)

—— Sample processing (61%)

Data raken from Agilent Technologies surey

61% of time is spend
for sample processing

30% of errors are coming
form sample processing

Sources of Error Generated During Chromatographic Analysis

Sample introduction (%)

Contamination (4%) | |

Chromatography (7%)

Columns [11%)
—— Integration (6%)
Operator {19%) — Instrument {8%)
—— Calibration (3%)
Sample processing (30%)

[ata takan from Agilent Technologies surey
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Standard Addition — Serial Dilution

4 )

General Steps: Dilute vortex (ca. 315) Add STD Vortex (ca. 3 s)
1. Dilute U U @ n . @ 5
2. Vortex % % . 5 Inject
3. Add STD] >
Stock solution
4, Vortex (1:10) g§
5. Inject o 1:50
j 1:100 \ /
1:200
1: 1000

Kowal S, Balsaa P, Werres F, Schmidt TC;

Anal Bioanal Chem. 2013 Jul;405(19):6337-51
Fully automated standard addition method for the quantification of 29 polar pesticide metabolites in different water bodies PA LSYSTEM
5 using LC-MS/MS. _ )
Ingenious sample handling






Dilution Workstation

« Show the reproducibility and accuracy of automated
dilutions with a PAL RTC

e Testis done on a 14 compound mixture
« Range of dilution
e Stock solution at 4 mg/mL
e Dilutions from 400 to 1 pg/mL (9 vials) in hexane

Many thanks to Philippe Mottay, Brechbihler AG, Schlieren, Switzerland
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PAL Setup

 PAL RTC equipped with

e 2 park stations

e 2x 1000 pL syringe
e 2x 100pL syringe

e 2x 10pL syringe
 Vortex mixer
 Solvent module
 Fast wash station

e VT54 tray

* VT15 tray

« Software PAL Sample Control

: A |systeEm
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PAL Setup
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Verification of method with GC compatible compounds

The method was tested with GC compatible compounds
Mixture of 14 compounds at 4 mg/mi
Range of dilutions
 400; 200;100; 40; 20; 10; 4; 2; 1 pg/ml in Hexane
Measured by GC/FID (Thermo Trace 1310)

Method:
e 40°C, 4 min to 260°C @15°C/min hold 1.5 min.
* Split injection (20/1) at 260°C, column flow 2 ml/min
e Detector at 270°C
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~ Calibration results
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Calibration results

Compound Name R square

Butyl acetate 0.9999
Cyclohexanone 0.9998
Ethyl valerate 0.9996
Benzaldehyde 0.9996
Beta-pinene 0.9995
Cc10 0.9995
Limonene 0.9995
Linalool 0.9995
Benzyl acetate 0.9995
Menthol 0.9995
Citronellol 0.9995
Geraniol 0.9995
Coumarin 0.9997
Alpha lonone 0.9995
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Determination Fatty Acids as FAME by GC/MS

14

Determination of fatty acid composition and content of
foods

Determination of Biodiesel composition

Trans-esterification of fatty acids to FAME is a very
common and at the same time tedious procedure.

Automation increases productivity and prevents exposure
of humans to hazardous chemicals.
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Derivatisation Workflow FAME

Manuall sample preparation Start A"

Preparation of the sample for the Automaled Lianseslerification A

tramseterification. Transfer of the sarmple to the
sample wial. Addition of the mediator solvent.

Add I5TD
Add Internal Standard o the sample solution

Add MaDMe
Prima the Dilutor Ling with MaDMe solution and
add NaDMe solution to the sample vial

!

vortex Vial
vortex the sample vial

+

Walt Timer
wWait for the end of the denvatisation time

J

Add Heptane
Prirme the Dilutor Line with Heptane and add
Heptane to the sample vial

N

Vortex Vial
vortex the sample wial

i

Add Citrate
Frime the Dilutor Line with Disodium Crirate soluton and
add Cirrate solmion to 1he @ mple wvial

!

Vortex Vial
vortex the sample vial

|

Inject Sample
Inject sample soluthon from the upper layer In the sample
sl

Start 4 End ™
Anabytical run \ Automated derivatisation min _F__,'
- — l

start ™
Automated transesterification of the next sample /

&

Generation of Fatty Acid
Methylesters (FAME) with 1 min.
Transesterification

for GC/MS analysis

According to
Eidg. Untersuchungs-
methode 269.1
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5 Port Dilutor Module
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Addition of Methyl ester / Heptane / Citrate
Wash steps trough the dilutor
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Poster presented at ISCC, Riva 2014

Automated Workflow for the Determination of Fatty
Acid Methyl Esters (FAME) out of Fat and Fat
Containing Food Samples using a 90 sec.
Transesterification.

Beat Schilling!, Reto Bolliger?, Guenter Boehm?

1 BGB Analytik AG, 8134 Adliswil, Switzerland, 2
CTC Analytics AG, 4222 Zwingen, Switzerland

Conclusions:

« Fast and reliable derivatization

« Very good accuracy and precision

» Excellent separation of different FAMES
 High productivity

« Traceability
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AUTOMATED WORKFLOW FOR THE DETERMINATION OF FATTY ACID METHYL ESTERS (FAME)
IN FAT AND FAT CONTAINING FOOD SAMPLES USING A 90 SEC. TRANSESTERIFICATION

Beat Schilling’, Reto Bolliger’, Guenter Boehm®
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Application Note(s) auf www.palsystem.com

/1 LsysTEm

GC'A_pplication Note
W g
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DE GENEVE UNIL | Université de Lausanne QM v
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Integrated Platform Including Bligh and Dyer
Extraction and Dual-Column UHPLC-MS/MS
Separations for Metabolomics Studies

Gérard Hopfgartner, Sandra Jahn and Emmanuel Varesio

Life Sciences Mass Spectrometry, School of Pharmaceutical Sciences
EPGL, University of Lausanne, University of Geneva
30 Quai Ernest Ansermet, CH-1211 Geneva 4, Switzerland

CTC Sunday Workshop @ IMSC 2014
Sunday, August 24t 2014, Geneva, Switzerland



|dentification of Endogenous Metabolites
from Chlamydomonas reinhardtii Algae

Sample handling

4

Anal. treatment
l

) 4
Collection, M\GA, (t:I_ata
storage, stability Sample prep. reauction

LC-MS y
analysis Metabolite
identification
PCA & PCVG,

variable list &
interpretation

MZSearcher

MS/MS Librairies
Denovo Spectra

R. Mohamed, E. Varesio, G. Ivosev, L. Interoretation

Burton, R. Bonner, G. Hopfgartner. Anal.
Chem, 81(18), 7677-7694, (2009).

UniGE, Life Sciences Mass Spectrometry 20



Integrated Bligh and Dyer Extraction Workflow

b) Automated on-line sample preparation with RTC platform

ﬁ Add 225 uL H,O + 225 uL CHCI,
Vortex for 10 s
' Centrifuge for 5 min. (4000 rpm, =900 x g)

Aspirate uppear fraction Aspirate lower fraction

1) Aspirate 500 pL of upper fraction 2) Aspirate 250 pL of lower fraction
(H,0-MeOH fraction) VR (CHCI, fraction)

I

Evaporate to dryness
with N

2 gas

(0.35 bar, 35°C,10 min.)

Dilution 5-fold by adding 60 pL
to 240 L of dilution solvent
(= 10% MeOH in samples)

~w

pH 3

=
= =
-]

Evaporation device

]~ D

[

' Reconstitute in 150 uL MeOH

Add chromatographic standards
grap Add chromatographic standards

- 5] -

Alternately inject 25 uL on C,; column Inject 5 L on C, column
(UHPLC system 1) (UHPLC system 2)

UniGE, Life Sciences Mass Spectrometry 21



UHPLC Conditions and

UHPLC system 1
Agqueous fraction (AQ)

Injector 1
(25 pL)

Flow = 400 pl/min
A) 5 mM NH,Formate (pH 3.0)
B) ACN + 0.1% FA

C) 0.025% NH,OH (pH 8.3)
D) ACN + 0.0125% NH,OH

Injector 2
(5 uL)

UHPLC system 2
Organic fraction (ORG)

Flow = 300 pl/min

A) 5 mM NH,Acetate (pH 4.2)
B) ACN + 0.1% AA

Column oven
(40° C)

XBridge BEH C8 XP column

Imings

XBridge BEH C18 XP column
(100 x 2.1mm - 2.5um, Waters)

Waste

b4 . TTOF 5600
) U1 (SWATH acquisition)

Waste

(150 x 2.1mm - 2.5pum, Waters)

Sample 1 Bligh & Dyer fractions analysis (2 hours)

4vd /]

100%

UHPLC 1

(20 min runs)

0%

Sample 2 Bligh & Dyer fractions analysis

avd /]

AR NERN AQ fract” dilution FAGEENERN AQ fract” dilution
+ STD addition + STD addition

pd yd

Blank (1)

100%

UHPLC 2

(30 min runs)

AQ fract" dilution [IOYIEENA)

0%

ORG fract" evap. & recon. Blank (1)

m ORG fract" evap. & recon.

Blank (2) + STD addition
Blank (2)

UniGE, Life Sciences Mass Spectrometry 22



Instrumental Platform

Low-pressure
gradient UHPLC

systems
Park stations Reconstitution N\
with the different suﬂwr_as rack

Column oven

watatldn

* Robotic Tool Change (RTC) PAL system with several modules (CTC Analytics)
 Two quaternary LPG Nexera LC30AD UHPLC pumps (Shimadzu)
* TripleTOF 5600 mass spectrometer with CDS device (AB SCIEX)

UniGE, Life Sciences Mass Spectrometry 23



Thak you very much!
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