LCMS Technology

Connects to Your Application

Dr.Rittichai Charoensapyanan

June, 2018 (LCMS Product Specialist)



Sci Topics

Spec

» Fundamental of Liquid Chromatography (LC)
» Fundamental of Mass Spectrometer (MS)

> LCMS Applications
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Sci Liquid Chromatography (LC)
Spec —
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® Liquid Chromatography (LC) : Separation technique which liquid is used as mobile phase

® Separation : Between two phases (Stationary phase and Mobile phase)

® Compounds are separated from each other based on their difference in affinity for the

stationary or mobile phase.
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HPLC System

Degasser : Remove air bubble in solvents

Pump : - Mix solvents

- Control the flow rate of mobile phase and analytes

Autosampler : Inject the sample into a running system

Column : Separate each components

Column Compartment : Control a column temperature

M
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Detector : Detect signal from analytes after separation

37005 Fap.

DAD (UV, VIS)

Fluorescence

Reflective Index

Mass Spectrometer

_J
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Sci HPLC System Range

Spec

x2 Dual RSLC RSLCnano

x2 Dual LC

®UHPLC system for Nano/Cap/Micro
®20 nL/min — 50 pL/min up to 800 bar

Standard . \ ' =42 Dual UHPLC System

®"Two systems in one . .
¥ " Continuous direct flow

®1000 bar up to 5 mL/min
"800 bar up to 8 mL/min

"New standard in retention time
2 ! precision

. - ®Binary and Quaternary UHPLCs L] . 5— 1 .

BaS|C AU Omated W Y Ovam itz & = 110" ®Snap-in valves

#1000 bar up to 5 mL/min #200 Hz DAD, MWD, VWD, FLD "nanoViper fitting system for easy
800 bar up to 8 mL/min ®Parallel and Tandem LC operation
®Qven temp. 5 — 110 C ®Online SPE-LC

®"Two systems in one ®200 Hz DAD, MWD, VWD, FLD ® Automated method scouting

®620 bar UHPLC compatible ®|mproved sub 2-um particle column |®Offline 2D-UHPLC

"Flow rates up to 10 mL/min compatibility = Turn key Viper kits for ease of use

®Qven temp. 5 — 80 'C " Ultrafast/ultra resolution system

@ )
"3 Generation Modules " Automated Application Switching

i
t ®620 bar UHPLC compatible ®parallel and Tandem LC
"Flow rates up to 10 mL/min ®Online SPE-LC
®Highly economic & reliable =QOven temp. 5 — 80 ‘c A tomatedlme hedleeottng

®620 bar UHPLC compatible ®100 Hz DAD, MWD, VWD, FLD, CAD
"Flow rates up to 10 mL/min 'Highest flexibility

®Turn key Viper kits for ease of use

®100 Hz detector range

"Modular flexibility

Basic we=.  Standard ™ x2 Dual LC ™ RSLC = x? Dual RSLC RSLCnano
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Sci The Highest Pressure HPLC
Spec —_—

Vanquish™

Max Pressure 1517 bar

Your Scientific Specialist




Sci Advantage of Small Particle

Spec

Higher efficiency, independent of flow rate means...

& Faster runs without loss of performance
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Increasing Flowrate
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Sci Advantage of Small Particle
Spec —

19um N = 142,000 plates/m HERA
(189% higher) ) , i ,

5Lm N = 75,000 plates /m

- " - "
ERVTTIRERUET g PRI ¥ ST PILCE L eY e

_1 ia_l)
Efficiency is the key!!! YLl o “k

Higher resolution — narrower peaks
Higher sensitivity — taller peaks

Higher peak capacity (more peaks / unit time) — narrower peaks

Your Scientific Specialist




Sci Advantage of Small Particle

Spec —_—
Increase Speed, Maintain Resolution 200x2. Tmm
Speeding up analysis with 1.9 um Hypersil GOLD
1.9um
“l“ 400ul/min 190 bar
3pum
lh R l ‘ A 250ul/min 102 bar
Sum

‘l “ u " “ “ A 150ul/min 68 bar
8um

100ul/min 56bar

AR AR AR AR AR A A AR AR AR AN A R R AR AN AR A R A R AR RN A R A R R AR AR R R NN AN RN R AR A AR RN A AR R R RN AR A RN AR AR RN RN AR AR AR
N A i AR RN B A N Ay Ry LA IR R AR AR At LA I L A A EEAR A A A
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Time (min)

12pm
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Sci The UltiMate ™ 3000 HPLC Systems

( Isocratic ( Binary
P ‘ ] W -

Pump

Spec
YJ nj
ﬁBasic Automated ( Standard (Thermostatted (+ Fractionation
Autosampler ~— —

Column Compartment

([ wwo

Detector

( Coulochem
_  : _,_;,i_l-« .;
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Sci HPLC Applications

® Built-in column compartment with 2-position, 6-port

;i ) switching valve

Injector Injector

I

Column 1 Column 2

AV

Detector

=
Z
=
=
=
=
=

AU

Switching Valve (2-position, 6-port)

Your Scientific Specialist
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Sci HPLC Applications

Dual-Gradient Pump

from Right Pump

Eg« ,L ‘w trom Left Pump

® Online SPE: Extraction and

Autosampler

separation at the same time !!!

i

‘h'alva Detector
r .
HPLC PUMP HPLC PUMP )
Load Position ¥ Injection Position ¥
2
e DETECTOR ek DETECTOR
LOADSAMPLE ELUTE SAMPLE
1} 1
SAMPLE INJECTOR SAMPLE INJECTOR
\__ J
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HPLC Applications

i

Iram nghl Pump

Column 1 \zl —
Dual-Gradient Pump -

Detecior

® Parallel LC: Analysis of

two distinct methods !!!

—
from Lalt Pump
]
) Autosampler
; —
Water Soluble Vitamins
Legende
é —— Inject Time
: - ) |
5 z ’}‘ — T — Equilibration Time
Z
Z2 I‘ = - —— Preparation Time for Valve Switching
3 min 3 min
Fat SO|Ub|E Vitamins — Exclusive Access Time
Sampler Sampler Sampler -
Switched Switched Switched E=="00 RunTime
— Waiting for Exclusive Access
b Time of Valve Switching
¥ *
I I I
3.8 min 3.8 min
J
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Sci What is Mass Spectrometer?

Spec

“The basis in mass spectrometry (MS) is the production of ions, that are
subsequently separated or filtered according to their mass-to-charge
(m/z) ratio, and detected. The resulting mass spectrum is a plot of the

(relative) abundance of the produced ions as a function of the m/z ratio.”

® Measure gas-phase ions
® Operate at very low pressure (10™ to 10 torr)
® Mass spectrometer work with IONS

® Determine the mass are separated according to

their mass-to-charge (m/z) ratio

Your Scientific Specialist

16 Niessen et al., LC-MS: Principles and Applications, 1992, Marcel Dekker, Inc., New York, p. 29.
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Relative Abundance

Information Rich Data

100

75

50

25

HN-O )~ SONH s CHil+
¥OY

Ny
]

|

1
50

100 150

200 250

Mass [m/z)]

Compound: Sulfamethizole
MW. 270

Empirical Formula:
/[ CoHioN,OS

o Molecular Weight

o Elemental Composition

o Empinical Formula

e Molecular Structure

o Unambiguous Identification
o Mass Specific Response

Your Scientific Specialist




Sci Mass Spectrum
Spec

Mass to charge (m/z) = ( molecular weight + charge ) / charge

[MP+2H]2*
100 512.287 (5612.287 x2) - 2
' t* = 1022.6
[M+3H]?
315.204
3+
4
g
i+
g [MP+3H]3*
3 341.860 [\ 2H]2+
_g 472.303
< 2+
o
(1023.566 x 1) - 1
[MP+H]*
1023566 = 1022.6
. [M2P+2H]2* i
' [M+4H] 552.270 [M+H]*
: 236.654 2+ 943.600
- 1% I 1+
D' '_.u_Ll.IlllJ :I..l. '... v l.ILI 'L ;
200 400 600 800 1000 1200

m/z
Your Scientific Specialist
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Sci Mass Spectrometry: Block Diagram

Spec
E'Hmple lon Interface Mass Detector
introduction Source to Vacuum Analyser
High Vacuum
Liquid
lonization Mass Analysis
Chromatography

Your Scientific Specialist
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Sci lonization
Spec

® Jon source : Converts sample molecules (neutral) into charged molecules or molecular ions.

® Type of ionization techniques
O Matrix Assisted Laser Desorption lonization (MALDI)
O Atmospheric Pressure lonization (API)
- Electrospray lonization (ESI)

- Atmospheric Pressure Chemical lonization (APCI)

-0
— M
M: +H* .
— [M+H]
neutral analyte: -H*
cannot be - = [M-H]™
detected by MS

No one ionization technique is applicable to all classes of

: |
chemical species ! Your Scientific Specialist
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/ @
SSCI Atmospheric Pressure lonization (API)
pec —

—

ESI Probe

i ‘\\ ESI Nozzle
Electrospray Needle

lon Transfer

Capillary

Your Scientific Specialist
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Atmospheric Pressure lonization (API)

Spec

~ i| ESI || ™

* lons formed by solution chemistry * lons formed by gas phase chemistry

« Good for thermally labile analytes » Good for volatile / thermally stable

« Good for polar analytes » Good for non-polar analytes

« Good for large molecules (protein/peptide) \- Good for small molecules (steroids) y

Your Scientific Specialist
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Sci Mass Spectrometry: Block Diagram

Spec
Sample lon Interface Mass Detector
introduction Source to Vacuum Analyser
High Vacuum
Liquid _
lonization Mass Analysis
Chromatography

Your Scientific Specialist
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Sci Mass Analyzer
Spec —_—

® Triple Quadrupole (QqQ)

® Orbitrap

Your Scientific Specialist
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SCI Mass Analyzer: Triple Quadrupoles (QqQ)

HyperQuad quadrupole mass
Active collision cell (Q2) fiter (Q3)

lon beam guide with neutral

HyperQuad quadrupole mass
filter (Q1)

blocker Dual-mode discrete-dynode

detector

R Asymetric RF drive

High-capacity transfer tube (HCTT)

IonSOE’l IJ | H
| s s :

|
Q1 Q2 Q3

| IJ Detector

—

Your Scientific Specialist
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SSci Mass Analyzer: Triple Quadrupoles (QqQ)
pPec —

®* Q1 and Q3 are “Mass filter” where on SO@JI[ s e HDe_te_ctor
ijons are scanned by varying the || H |I H |I r'
DC/AC & RF voltages across the Sl Qz Qs

quadrupole set

Resonant ion

lon Source

DC/AC & RF

Voltages
J Your Scientific Specialist
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SCI Mass Analyzer: Triple Quadrupoles (QqQ)

Spec

® Q2is “Collision Cell” where precursor |, sorce C Al Is o I HDe_te_Cmr
ions are fragmented and pass through || H |I H |I r'
Q3 for ion sorting again . Q2 Q3

Precursor lon Product lons
' /4
/ K
Q1 / Q2 / Q3
| ———— ] —/ el
() 0 g ll ‘OI
off ! /0 e o/
@, e QO — @ — Oo e 00 @ o
(%]

I l NS I

Fragmentation

(Collision gas: Ar)

Your Scientific Specialist
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Sci Scan Modes in QqQ

Spec

Scan Mode Purpose

Full Scan Scanning Pass All Pass All MW Info.

Sl feBes il Fixedm/z  PassAl Pass Al Quantitation

Monitoring)

Q1 Scanning Pass all Q3 Pass all

Purpose: Survey scan
— H P ——

Full scan Q1: !.’W\/ ® coip” /\/\/‘\/ of a chromatographic
— am——

—— peak
m/z 200-400 >

Q1 Fixed m/z Pass all Q3 Pass all

H Purpose: Quantitation
— T —

SIM Q1: .'../\/\/\/ & Do N/ N\ \_ ona specific m/z

——————————————— —— .
— range of ions

3
=
N
N
o))
o
v

Your Scientific Specialist
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Sci Scan Modes in QqQ
Spec

Scan Mode Purpose

SRM (Selected
Reaction Monitoring

Targeted

Fixedm/z PassAll (+CE) Fixedm/z Quantitation

Q1 Fixed m/z Pass all (+CE) Q3 Fixed m/z

_q_

SeN NN\ T N/ \\-

Purpose: Targeted quantitation

Your Scientific Specialist
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Sci Scan Modes in QqQ

Fixed m/z: 400

Fixed m/z: 500

I

m/z 300 m/z 500 Q1

Fixed m/z: 400

v

- m/z 800

Q3

Fixed m/z: 400

I

»

Q1

Q2

Q3

30

m/z 400

Your Scientific Specialist



Sci

Spec

m/z 400
m/z 400
m/z 150
Q@ nmiz 250
, @\' m/z 400
@\' m/z 300
m/z 400 m/z 100
Q1: Precursor lon Q2: Fragmentation Q3: Product lon
Fixed m/z: 400 Fragment Fixed m/z: 250
I 1 | | A A
' d A A miz 250
Q1 Q2 Q3

Your Scientific Specialist
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Sci Scan Modes in QqQ

Spec

Scan Mode

Full Scan Scanning
SIM (Selected lon Fixed m/z
Monitoring)

SRM (Selected Fixed m/z
Reaction Monitoring)

Product Fixed m/z

Neutral Loss Scanning

Precursor Scanning

Pass All

Pass All

Pass All (+CE)
Pass All (+CE)

Pass All (+CE)

Pass All (+CE)

Purpose

Pass All MW Info.
Pass All Quantitation
Fixedm/z  largeted

Quantitation

Scanning  Structural Info.

Scanning Analy’Fe
Screening

Fixed m/z Analy’ge
Screening

Your Scientific Specialist
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Sci
Spec

RT: 0.00-75.04 SM: 7G
100+,

. Full Scan

Relative Abundance
(o]
?

100 650 809 1151 1722 1887 2356 24.15

2
42.17 44.24

47.88

Full Scan VS SIM

52.33

55.14

56.03

63.65 65.28

NL: 2.91E8

Base Peak F: +c¢c
NSIFullms [
400.00-1800.00]
MS datal4

70.26 72.63

Lo 31.30 NL: 7.97E7
7 Base Peak m/z=
- 1030.90-1031.90 F:
90; +c NSIFull ms [
- 400.00-1800.00]
80 MS datal4
70
@ 7
3] 7
% |
5 607
S -
2 50 SIM
ER
& 40
[} m
o ]
301
20+
10—
] 38.39 39.85 47.88
o 323 345 10.36 14.03 1966 21.90 27.26 30.99 =29 U952 40.53 : 52.44 5553 59.41 64.64 67.24 7357
R L L L L L L L L R L L L L B L T T T T
0 5 10 15 20 25 30 35 40 55 60 70 75
Time (min)

34

Your Scientific Specialist



SIM VS SRM

25.37 NL: 2.67E4

100 mz= 271.50-272.50 F; + ¢ SIM
8 A ms [236.50-237.50,
8 8Oj 271.50-272.50, 306.50-307.50]
g o] 2353 RT: 23.76 MS probe20f_sim
< - '
o 40
2 407 20.19 24.55
S 204 10.61 2217 22.41 24.02 00 24.67
¥ 7 -2
o S I M RT: 23.76 NL: 9.94E3
100 m/z= 306.50-307.50 F: + ¢ SIM
S J ms [236.50-237.50,
S 807 271.50-272.50, 306.50-307.50]
g (‘30E 24.59 MS probe20f_sim
=] - s/‘\
< 7 22.93 23 13 2417 ) 25.18 2534 26.31 27.09
g 407 (2337 ‘ \ \ 26.46
e 2167 2188 2252 || 7 4 INAN e AR P
07
RT: 23.77 NL: 6.10E5
100+ m/z= 207.50-208.50 F; + ¢ E
S g SRM ms2 237.000
g 801 [207.999-208.001] MS
2 4 Genesis Probe20F
2 60—
<
240
§ 20
0 S RM RT: 23.77 NL: 1.06E6
100 ‘r miz= 236.50-237.50 F: + ¢ B
g 1 H SRM ms2 272.000
5 807 | [236.999-237.001] MS
e - ‘ Genesis Probe20F
2 60—
< ] |
o 40— C‘
g Lo | | Superior Selectivity
¢ 7 | |
- .
O T T T T T T T T e e e e T e e e e e e e e e e e e e
18 19 20 21 22 23 24 25

35

. ) Free from sample matrix

Time (min)
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SCI Mass Analyzer

Spec

® Triple Quadrupole (QqQ)

® Orbitrap

Your Scientific Specialist
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Sci

Spec

Anal. Chem. 2000, 72, 1156—1162

Mass Analyzer: Orbitrap

Electrostatic Axially Harmonic Orbital Trapping:
A High-Performance Technique of Mass Analysis

Alexander Makarov*

HD Technologies Ltd., Atlas House, Simonsway, Manchester, M22 5PP, U.K.

This work describes a new type of mass analyzer which
employs trapping in an electrostatic field. The potential
distribution of the field can be represented as a combina-
tion of quadrupole and logarithmic potentials. In the
absence of any magnetic or rf fields, ion stability is
achieved only due to ions orbiting around an axial
electrode. Orbiting ions also perform harmonic oscilla-
tions along the electrode with frequency proportional to
(m/2)~V2. These oscillations are detected using image
current detection and are transformed into mass spectra
using fast FT, similarly to FT ICR. Practical aspects of the
trap design are presented. High-mass resolution up to
150 000 for ions produced by laser ablation has been
demonstrated, along with high-energy acceptance and
wide mass range.

37

Figure 1. Equipotentials of the quadro-logarithmic field and an
example of a stable ion trajectory




Sci

Spec

38

Hyper-logarithmic potential distribution:
“‘ideal Kingdon trap”

Ur.z) = g-{:2 —#?/2+R2 -In(r/R,)}

Characteristic frequencies:
+ Frequency of rotation w,

* Frequency of radial oscillations w,
* Frequency of axial oscillations w,

K
®, = |——

* \\m/g

Orbitrap Mass Analyzer: Principle of Operation

rz)

W

u‘ J r,
M ‘: o

Image Current

tetttitic Specialist

Makarov A. Anal. Chem. 2000, 72, 1156-1162.



Sci

Spec

Many lons Generate a Complex “Transient”

B0

587157055 490503
514032

I AT
54

=52

i

46

44

42

40

834403

Image Current

20AT038 2543222
1854.001 2751.799
2072262

3431566 3747 D6

4207 973 6024.724

1563646  gq7g.g77 5666030 5685055
4856.726

Amplitude

T T
0 500

T T T
1000

I I15‘00I II IZDIDDI m / q

39

Fourier

amplitude

—

~ Transform '

[ ——)

Mass Spectrum

m/z

Frequency Domain

/ frequency
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Sci Q Exactive™

Spec

Thermo

Hyperbolic Quadrupole
SCIENTIFIC Mass fiter P

BF-Lens

Orbitrap Mass
Analyzer

Your Scientific Specialist
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Sci Mass Analyzer
Spec —_—

® Orbitrap

High Resolution Accurate Mass (HRAM)

Your Scientific Specialist
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SCi Mass Resolution

Spec

® Ability of a mass spectrometer to distinguish

between ions of nearly equal m/z ratios

(isobars).

R=—— Am (FWHM)

m - measured mass

Am - peak width measured at 50% peak
intensity (Full Width Half Maximum)

100 1
90 1
80 1
70 1
60 1
50 A
40 A
30 1
20 A
10

Low Resolution

R =786.6 = 1,000

100 1
90 A
80 1
70 A
60
50 A
40 A
30 1
20 1
10 1

0.786

Am
=0.786

78I6 78IS 79IO 79IZ 79I4

High Resolution
R =786.6 = 100,000

_Am 0.007
=0.007

78I6 78I8 79IO 79IZ 79I4

Your Scientific Specialist

43



Sci

Spec

44

Mass resolution (FWHM)

Commercial High Resolution MS Technology Race

New Tribrid Orbitrap

500000 -
A
s - /
450000 - -- @ Orbitrap --# Tof / QTof Tribrid Orbitrap '.
I
400000 - "
I
350000 1 ORBITRAP’s spectacular climb " LIT-Orbitrap ETD
in performance in a decade! |
300000 - Q-Orbitrap* .
|
250000 - © New Q-Orbitrap
I
200000 - ,'
I
I
150000 Quad Orbitrap @
'
100000 - i Trap-Orbiga ) : Entry Q-Orbitrap
50000 - _ ”0
Bendix Tof First Q-Tof e
0 1o , N e ErEEEEy Ll : . .
1955 1965 1975 1985 1995 2005 2015

Time progression (year)
Your Scientific Specialist




Sci Mass Accuracy
Spec

Good

786.6003 — 786.60124 ) x 10°

® The precision of which the mass is measured orror (
rror =

by the mass spectrometer.
786.60124
786.6003 (-1.19 ppm)

® Typical way of reporting mass error in m I
yp y p g pp 786.70 (+124 ppm)

|
(relative measure) or mDa (absolute measure) L

|

|

: Not so Good
786.60124
100 1
90 1 error = [ 786.7000 — 786.60124 } x 10°
Mass error = ( Measured — Exact Mass )x 10° 80 - ( )
70 1 786.60124
Exact Mass 60 1 787.60463
50 A
40 -
30 1
C =12.0000 20 1 788.60773
10 1 789.61068
O — 15 9949 H — 1 0078 78I6 78IS 79IO 79IZ 79I4

S= 319721 N = 14.0031

Your Scientific Specialist
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Sci

Spec

46

Mass Accuracy

® Typical mass accuracy capability for various MS types
Type Mass Accuracy
FT-ICR-MS 0.1-1 ppm
Orbitrap 0.5-1 ppm
Magnetic Sector 1-2ppm
TOF-MS 3-5ppm
Q-TOF 3-2ppm

Source: Metabolomics Fiehn’s lab

Your Scientific Specialist




Sci Mass Accuracy
Spec

* Increases confidence in identification

[M+H]" 381.0782

gu—

+ 200 ppm 265
140% + 100 ppm 133
130-
E + 30 ppm 39
1203 NOH =
1103 381.0782 CX XOX X
9 100 + 10 ppm 14
S 907
5 0 + 5 ppm 5
g 70
R _ + 3 ppm /|
o 50‘%
23_ C12H22011 1 ppm 1
20:% l * Compounds containing CNOH
105..‘ WP PN R B N .'.....'|||...'.."|..|...lu'.
0 540 350 360 370 380 390 400 410

m/z

Your Scientific Specialist
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Sci Mass Resolution and Accuracy

Spec
Measured Mass Mass Error (Da) Possible Formula Exact Mass
O 31.9898
2 C =12.0000
CH,OH 32.0261
32.0 + 0.2 O = 15.9949
N,H, 32.0374
S = 31.9721
S 31.9721
CH,OH 32.0261 T
32.02 + 0.02 _
\E;% 39 0374 N =14.0031
32.0257 + 0.002 g CH,OH g 32.0261

w

® Main advantage: the possibility to determine the elemental composition of individual

molecular or fragment ions, a powerful tool for the structural elucidation or confirmation.

Your Scientific Specialist

48



Sc

Spec

49

Mass Resolution and Accuracy

892.7973
100
892.7903
100
892.7378
892.8246
892.7862
1007 892.7952
892.7377
892.8226
/ng 8323
892.60 892.65 892.70 892 75 892 80 892 85 892.90 892.95 893.00

m/z

Your Scientific Specialist




Sci Mass Resolution and Accuracy
Spec

* |Isobaric compounds separation

1 Am v i
N N% Parathion
/|k 5 1 ﬁ o
HSC—BL )N_%ﬂ 0.0138 Da /\.05; “O/Q/
0] !

Thiamethoxam

[M+H]" = 292.02656 [M+H]" = 292.04031

292.04031 !
CioH1i5 05N P;S

100

(o}
o

(]
o

~
o

(o2}
o

[on)
o

I
o

292.05’2656 i | R= 15,000

CgH11 08NsCIs '
1

A ' R = 35,000

/\Lj , | R = 50,000
| R=100,000

Y T T
292.02 292.04 292.06 292.08
m/z

Relative Abundance

w
o

N
o

=
o

Lece bvr e b b b b b b b bl

1

o

Your Scientific Specialist
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Sci Mass Resolution and Accuracy

Spec

* |Isobaric compounds separation

25 ppb sample

COOH
Cl _/:CH2 H
@] i S
ClI
CF,
c'ﬂ'af:?':o — A e S N Flunixine
14M15L 1N, T 3min) T4 72 C14H12F3N,0,

297.05558 297.08458

297.05524
© C14H150 N2 Cl2 ® 297.05521 ~1.18 ppm @ -1.28 ppm
S -1.21 ppm & CuuH1sON2Cl2 o0 s S 297.08420
10 1.08 ppm 00 ~1.31 ppm - 100 015371-52551412 o) R=100,000

297.08426
2 5 A 250 A 2 50 -1.21_ppm
2 0 20 2 0
K 29705588 8 297.07214 8 297.08362
14 C14H15 O N2 Cl2 o C1H150 N2Cl2 14 C14H15 ON2 Cl2
10 0.95 ppm 100 55.70 ppm 100 94.33 ppm R=10,000
5 50 :J 50:J
O P T e e e 0o 7T—F—7 T T T T O— e
297.05 297.10 297 00 297.05 297.10 297.05 297.10
m/z m/z m/z

Your Scientific Specialist
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Sci

Spec

Mass Resolution and Accuracy

 Removing interferences

952

Aelyive Ahpnidance

High resolution is very important for samples with complex matrix (e.g. biological,

food), since they will contain a significant number of background ions

¥ S35, 15181
1= Ih|
| ||
; R="15000 | |
Uy % ~ "1|
I
I
Bl |
- ] |
B 1l
0~ Rl |
|
| |
o I |
20 | I'.
: A \
B . :
0 T 1TrrjregrrJjr¢rr g rrrrryrrerprer

238405 13410 23515 23340 230,35
[ty

Figure 1: Anabyses of the KH* peak of Primicarb at 15,000 and 30,000 resahation

Your Scientific Specialist







Sci

Spec

o4

Biomolecule characterization

— Proteomics

— Oligonucleotides

Environmental analysis

— Pesticides on foods

— Soil and groundwater contamination

Forensic and clinical analysis

Toxicology

LCMS Applications

® Pharmaceutical analysis

® Fic.

Bioavailability studies

Drug metabolism studies, pharmacokinetics
Characterization of potential drugs

Drug degradation product analysis
Screening of drug candidates

|dentifying drug targets
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Application in Food

Identification and Quantitation of Melamine in Infant Milk

Melamine

SRM Transitions
(Q1) 127 -> 68 (Q3)

(Q1) 127 -> 85 (Q3)

N

Sample Prep LC-MS/MS

(SPE) (Targeted SRM)
~
Instrument conditions

LC: Accela™

Column: BioBasic AX (lon Exchange)

Column Temperature: 30°C

Injection Volume: 1 pL

Mobile Phase: A) 85% ACN + 10% IPA + 5%

Ammonium acetate; B) 90% water and 10%ACN

Flow Rate: 400 pyL/min  Run Time: 5 min

MS: TSQ Quantum Ultra™

lonization: Positive ESI

Modes: Targeted SRM )

Your Scientific Specialist
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Sci Application in Food
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Identification and Quantitation of Melamine in Infant Milk

222
S 100 .
= Melamine
= 50 .. W16 -
= 0.30 083 120 157 169 237 257 : Melamine
= 0 - =
0 1 2 3 4 2
o] 68.08
Time (min) 2] 127.05
Melamine Melamine é 3_5:
Y=00118128*X R"Z=09998 W: Equal Y¥=00118128"X R*2=09998 W-Equal :3 @0
E x
= ;4
roly
2 85.07
15
‘E 10
5 Al el | l
- lEf [ 1] & 4] 1] 0 110 r{ 3
™ T
B0 80 100
ng/ml

® Limit of Detection (LOD): <10 ppb (below the FDA requirement at 1 ppm)

Your Scientific Specialist
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Application in Halal Food

Determination of Meat Authenticity

-

_‘

f
Protein Tryptic Analysis ' " :
_ ” v N
Extraction Digestion =
Meat Sample Protein Extracts Digested Peptides HRAM LC-MS
MS Conditions
MS: Thermo Sclentific O Exactive benchtop
quadrupole-Orbitrap mass spectrometer
Scan Type: Full scan MS
Resolving Power: 140,000 (FWHM)
HPLC Conditions AGC: 3.0 % 108
Systam: Thermo Scientific™ Dionax™ UiMate™ 3000 Maximurm IT: 200 ms
RSLEC system Scan Range: myz500-2000
LC & HRAM MS Column: Thermo Sclentific™ BloBasic™ C8 (5 pm, 100 x 1 mm) njection Volume: ZHL
Spray Violtage: 4 kV
Mobile Phases: (A) water + 0.1% formic ackl Capllary Temperaturs: 300G
iti acetonitrile + 0.1% formic acid -
Conditions ® St Gas Fow Rate. 10
. Volume: 2L Aulliary Gas Flow Rate: 6 Arb
Flow Rate: 75 pl/min Product lon Spectra Obtained with:
Resolving Power: 17,500 (FWHM)
Collsion Energy: 25
AGC: 1.0 % 10°
Maximum IT: 100 ms
Isolation Window: 1.50a
. J
Your Scientific Specialist
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Sci Application in Halal Food

Spec

Determination of Meat Authenticity

Type of Meat  Peptide Marker Sequence  Precursor Ion Mass (z=2)  Product Ion m/z (z=1)

1298.5681

HPSDFGADAQAAMSK 766.8 1395.6209

Peptide Detection

by HRAM LC-MS 1268.5576
| s o< % HPGDFGADAQGAMTK 751.8 1365.6103

1254.5419
744.8
HPGDFGADAQGAMSK 1351.5957
1285.5525
759.8
HPSDFGADAQGAMSK 1381.6053

Your Scientific Specialist
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Spec

Discovery and Characterization of Natural Components

Instrument conditions
Samples ground in liquid nitrogen. LC: Ultimate 3000™

Column: Hypersil Gold C18

Column Temperature: 35°C

; Injection Volume: 1 pulL
Powder samples extracted with

m.ilﬂlashung solvents, Mobile Phase: ACN + 0.1% FA (linear gradient)
| Flow Rate: 300 uL/min  Run Time: 50 min

MS: Q Exactive™
lonization: Positive and Negative ESI

Modes: dd-MS? == J

g——
2 o~ .
. e
]
("
i

59 Liet ol Thermo A

Extracts cleaned by centrifugation, filtration,
fractionation, or appropriate methods.

e

N6 . 2015

Samples concentrated by evaporation/lyophilization
and reconstituted in (U)HPLC-suitable solvent.
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Discovery and Characterization of Natural Components
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Discovery and Characterization of Natural Components

RT
No- min!

) 2 1 Ca nth a ri d i n S We re d etected 1 45 C15H2205N2 311.16015 31115994 067 @:({;“ gw 11 924 CI15H19NO7 32612343 32612347 013

in the blister beetle extract. 2 456 C10HI303N 19609682 1960968  -0.1 @i(;: 12 967 CI3HI7TNOS 268.11795 26811792 -0.11

1758 (; ’g - 13 1003 C10H1204 197.08084 197.08084  0.03
n n O5N4 353.18195 353.18179 -045 14 1405 C22H3506N3 43825986 43825983 -0.07
16 new Cantharidins were
86 284.11282

16 17.23 C15H2INOSS 328.12132 328.12128 -0.12

discovered and identified with

4H18N206 311.12376 311.12366 -0.33
SH21INO5 296.14925 296.14802 -0.77

mass accuracy <1 ppm by

7 778 Cl4H17NO7 31210778 3121077 025

fragment ion SearCh (FISh) 8 781 C15H20N206 32513941 32513937 013

funCtiOn, USing Cantharidinimide 9 862 CI2HISNOS 254.1023 25410219 -0.43

aS the parent StruCtu re- 10 918 C14H19NO6 298.12851 20812845 -0.21 B e SR e
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Spec
« Peptide Labeling (multiple studies with a single experiment)
l v
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Sci Application in Proteomics
Spec

A. Generation of target list B. Assay development
discovery network of literature Unicue Peptides .

results interest search .
S 1. Determine

’ | = unique peptides

I | | Ell “proteotypic”

Protein Identification

~6-28 amino acids -
Enzymatlc Digestion of Protelns into Pepndes

- ® Expression Level of Protein

v
Candidate .

: O Good "fliers”
Triage

2, Determine = . .l .
sl 2 ® Protein Modification
l.f'mal
Candidate List m/z
C. Data analyses Peptide quantitation Differentially

Elution times using isotopic labeling expressed peptides . P rote i n LO Ca I izati O n

for scheduling assays

-
. -5
Fit e rice Heavy i { u (= ” nr
Light P B |
i T s "
3 -em Mappmg
w o
“Time = iz Log2 Ratio
Visualizing and clustering Kinase_ ' substrtate Analysis of . P athways (
Responses motif analysis temporal trends

en (Y s WO,
wg el

E%
)IU
i

")

Pathway analysis:
predictions of novel perturbations

o

\‘\ —e
—en
a

Protein complex
stoichiometry

oa
2:3:1 BB
]

sensitive signature

\ i
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Spec

ThermoFisher
SCIENTIFIC

http://planetorbitrap.com/
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