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Introduction & GoalIntroduction & Goal

General Unknown Screening procedures

no foreknowledge
DDataata--DDependent ependent AAcquisition (DDA) ~ Qcquisition (DDA) ~ Q--TOF*TOF*

Suitability test of SPE sorbents:Suitability test of SPE sorbents:
Apolar

Mixed-mode

Polymeric

* RCM * RCM 14, p. 178714, p. 1787--1792 (2000)1792 (2000)

extraction yield extraction yield ↔↔ cleanlinesscleanliness

Selection of best sorbentSelection of best sorbent
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DDA DDA –– fundamentals (1)fundamentals (1)

Initially:Initially: QUAD = wide bandQUAD = wide band--pass filterpass filter
precursor ion(s) > MS thresholdprecursor ion(s) > MS threshold

switch to switch to MS/MSMS/MS
°° fragment ions fragment ions TOFTOF

fragment ion(s) < MS/MS thresholdfragment ion(s) < MS/MS threshold
or total MSMS acquisition timeor total MSMS acquisition time

switch back to switch back to MSMS
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DDA DDA –– fundamentals (2)fundamentals (2)

MS to MS/MS
threshold

blind spot
(4 sec)

Interruption
for MS/MS

2 spectra2 spectra
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DDA DDA –– fundamentals (3)fundamentals (3)

Quantitative+

Integration of MS extracted
ion chromatogram

Qualitative

MS spectrum ([M+H]+)
MS/MS spectra

1 run

Advantages DDA
–No foreknowledge
–Quantitative indication
–Clean MS/MS spectra
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Study setStudy set--up: flowchartup: flowchart

Extraction yield (EY)Extraction yield (EY)
EvaluationEvaluation

MRM (Triple quad)
SPESPE--procedure procedure 

~ sorbent specific~ sorbent specific
+ variations+ variations

RapidTrace SPE
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SPESPE

CleanClean--up potentialup potential
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Extraction yield evaluation Extraction yield evaluation 

For sorbentFor sorbentxx

Compound 1
Compound 2

.

.
Compound 18

A%
B%

.
..

R%

Value 1 = F(A%)
Value 2 = F(B%)

.

.
Value 18 = F(R%)

EY

V=∑ Value 1..18

F() is a particular transformation function (see next slide).

Comparing the extraction yield of the sorbents 
=

comparing the value V of the sorbents
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Transformation function for extraction yield Transformation function for extraction yield 
evaluationevaluation
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Characteristics: 
if Yield < 50%: more than linear penalty
if Yield > 50%: more than linear reward
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CleanClean--up potential evaluationup potential evaluation

2 criteria:2 criteria:

DDA: number of spiked compounds “recovered”

CV% of EY
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Results: Results: 12 sorbents (3 categories)12 sorbents (3 categories)

MIXED-MODE

HCX: C8/SO3
-

HCX3: C18/ SO3
-

HCX5: C4/ SO3
-

APOLAR

Si
O

O

Si

Si R

OH

R=(CH2)nCH3

R=C6H5

R=(CH2)3CN

PH

CN

C2, C4, C8, C18, C18MF

POLYMERIC

HLB: DVB-NP
MCX: DVB-NP/ SO3

-
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Results: extraction yield evaluationResults: extraction yield evaluation
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Evaluation of 12 sorbents based on several extractions Evaluation of 12 sorbents based on several extractions 
in triplicatein triplicate
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Results: extraction yield evaluationResults: extraction yield evaluation
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Evaluation of 12 sorbents based on several extractions Evaluation of 12 sorbents based on several extractions 
in triplicatein triplicate
Choice of 2 sorbents for clean-up potential evaluation: 
C8 and MCX
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Results: cleanResults: clean--up potential evaluationup potential evaluation
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Fragmentation of 15 compounds 
Choice of sorbent: C8
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ConclusionsConclusions

Evaluation of a range of SPEEvaluation of a range of SPE--sorbents on extraction sorbents on extraction 
yield and cleanliness criteriayield and cleanliness criteria

Selection of C8 for future use with DDASelection of C8 for future use with DDA

DDA: useful for STADDA: useful for STA
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