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5TFTHI(&~&&%&#&@T'“" Chrom?t()graphy Vs MS

Schools of thought:
1. LC/GCis only an inlet for my mass spectrometer
2. MSisonly a detector for my chromatography

3. Efficient use and understanding of both LC/GC and MS

enhances overall performance of the system
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Throughput Dilemma @

What do we want to achieve:

*Throughput
*Selectivity

*Balance
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;rrTn|<W Throughput

Becomes an issue for large sample pool studies it

Increase in throughput results in:

Use of shorter columns Reduction of selectivity

Use of shorter gradients Reduction of sensitivity

Use of higher flow rates Reduction of reproducibility *
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grrrnl(ww Selectivity

Becomes an issue for complex samples [t

Increase in selectivity results in:

Use of longer columns Increase of selectivity

Use of longer gradients Increase of sensitivity

"Use of lower flow rates Increase of reproducibility
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Large sample pools of high complexity
Selectivity and Throughput

12 min gradient

* Use of narrower columns: 2.1 >1>0.3 mm (1 mm column) |\

e Use of shorter columns: 150 > 100 > 50 mm

* Use of columns with >2 um particle size

3 min gradient

* Use of columns at near pressure limit : B (300 pm column)

* Use of LC at near pressure limit e W AN .

Lee et al, 2017. Milford
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éTFTHKmm Importance of Instrumentation

Challenges of complex sample analysis:

1. Sample complexity 7]

2. Narrow peaks
3. Reproducibility
4. General coelution

5. Isobaric coelution

Data acquisition strategies

Acquired data quality
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Peak detection and integration:

1. Lift-off
2. Apex
3. Touch-down

Qualitative 6+ data points

Int

Lift-off

Touch-down

_.| Threshold

>

Quantitative 10+ data points

Time

Data acquisition rate becomes highly important

Chromacademy.com
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MS
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http://www.nonlinear.com/progenesis/qi/
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MS/MS

DDA

DIA

eDIA

Data Dependent Acquisition

Data Independent Acquisition

Quadrupole-enhanced DIA

lon mobility-enhanced DIA

Telefon: +372 640 8200 | E-mail : info@tftak.eu

www.tftak.eu



5 CENTER OF FOOD
AND FERMENTRTION
:_. TECHNOLOGIES

DDA

MS scan

Precursor selection
Precursor isolation on Q
Precursor fragmentation

Fragment scan
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https://www.researchgate.net/profile/Julio_Sampaio/publication/221772729/figure/fig2/AS:202910513274881@
1425389044734/The-scheme-explains-how-data-dependent-acquisition-of-full-MS-MS-spectra-DDA-driven.png
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DIA

1. MS scan

2. Fragmentation

3. Fragment scan
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Reconstructed daughter ion spectrum
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https://openi.nim.nih.gov/imgs/512/180/3389432/PMC3389432_fmicb-03-00240-g001.png
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AV V4

DDA vs DIA

DDA
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Enhanced-DIA

Quadrupole-eDIA
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« Active switching/scanning quadrupole used for precursor isolation in a defined m/z range

« Similar to DDA in selectivity

Unlike DDA, does not lose as much data
http://www.waters.com/webassets/cms/category/media/content_blocks/wg_sonar_2.jpg
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Trapped lon Mobility Separation with Parallel Accumulation Serial Fragmentation

Analyzer 1 Analyzer 2

* Precursor trapping
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High Definition MSe

* Precursor trapping

* lon mobility separation

* CE ramp per MS cycle

* Pre-/Post-IMS fragmentation = E<=

INTELLTS TART"

ANALYTE SPRAY
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Distler et al, 2013

Telefon: +372 640 8200 | E-mail : info@tftak.eu

www.tftak.eu



S CENTER OF FOOD
FIND FERMENTATION
;_. TECHNOLOGIES

UDMSe

Ultra Definition MSe

* Precursor trapping

* lon mobility separation

* CE ramp per IMS cycle

* Pre-/Post-IMS fragmentation
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Distler et al, 2013
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DIA vs eDIA
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1. Mass

. Accurate

Multiple Collision

Energies

. Resolved ' -
e S O Ve S— s CID | Collision-Induced Dissociation
270
[ ] Pea k S h a pe | | 4(|)0 . \ 0 522 Higher-energy Collisional Dissociation
MS? CID 30 CE \ I =
270 msm IR | Low Resolution Spectra

| \ I [ g HR High Resolution Spectra

2. Isotopic distribution EEEN \,
. Isotopes 0 m

Adducts L | |
/

3. Fragmentation spectrum - m

w
=
(=]

XY Any additional conditions e.g.
different isolation width,
wide band activation,
various solvents, pH ...

150
‘ 310

. Fragmentation mode | = o

. Accurate

Resolved
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1. lonisation compatibility
a) lonisation mode

b) lonisation polarity

2. lon mobility separation

a) Drift time
b)  Collision Cross Section (CCS)
< DMS/FAIMS filter

3. Chromatographic separation

a) Retention profile
b)  Elution profile
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http://www.fhi-berlin.mpg.de/mp/helden/uploads/Main/neg_CCS_TOC.png
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CCS example

Collision Cross Section (CCS):

* 1.5% difference in CCS is sufficient for separation

e Useful for identification and quantification

1 2 3 Av CCS °%RSD
Butyric Acid 147.11 147.42 147.42 147.32 0.12
Isobutyric Acid 149.35 149.02 149.11 149.16 0.11
Valeric Acid 160.89 160.95 160.68 160.84 0.09
Isovaleric Acid 160.38 160.30 160.17 160.28 0.07
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