Rittichai Charoensapyanan
March, 2018 Product Specialist LC/MS



Sci Topics

Spec

@ Fundamental of Liquid Chromatography
@ Fundamental of Mass Spectrometer

@ Applications in Food Safety, Halal Food and Pharmaceutical
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Sci Liquid Chromategraphy (LC)
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e Liquid Chromatography (LC) : Separation technique which liquid is used as mobile phase
o 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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Sci HPLC System

Spec

e Pump : - Mix two or more solvents
- Control the flow of mobile phase and analytes ~ ——p

 Degasser : Remove air bubble in solvents

e Autosampler : Inject the sample into arunning system e

LR

e  Column : Separate each components
e Column Compartment : Control a column temperature

—
=
=
=
=
=
=
=

o Detector : Detect signal from analytes after separation ==
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Sci

Spec

PLC System Range

8Highly economic & reliable
8620 bar UHPLC compatible
8§Flow rates up to 10 mL/min
8100 Hz detector range
8Modular flexibili

Basic

Standard

8§31 Generation Modules

§620 bar UHPLC compatible

8Flow rates up to 10 mL/min

§0ven temp. 5- 80 °C

§100 Hz DAD, MWD, VWD, FLD, CAD
8Highest flexibility

==  Standard =—

§Two systems in one

8620 bar UHPLC compatible

8Flow rates up to 10 mL/min
§0ven temp. 5-80C

§Automated Application Switching
8Parallel and Tandem LC

§0nline SPE-LC

§Automated method scouting
8Turn key Viper kits for ease of use

X2 Dual LC m—

8Binary and Quaternary UHPLCs
§1000 bar up to 5 mL/min

8800 bar up to 8 mL/min

§0ven temp. 5-110°C

§200 Hz DAD, MWD, VWD, FLD
§Improved sub 2-pm particle column
compatibility

§Ultrafast/ultra resolution system

x2 Dual RSLC

8x2 Dual UHPLC System
§Two systems in one
§1000 bar up to 5 mL/min
8800 bar up to 8 mL/min
§0ven temp. 5-110°C
§200 Hz DAD, MWD, VWD, FLD
8Parallel and Tandem LC

8§0nline SPE-LC

§Automated method Scouting
§0ffline 2D-UHPLC

8Turn key Viper kits for ease of use

RSLC === x2 Dual RSLC

RSLCnano

e ——

§UHPLC system for Nano/Cap/Micro
820 nL/min - 50 uL/min up to 800 bar
§Continuous direct flow
§New standard in retention time
precision
§Snap-in valves
§nanoViper fitting system for easy
operation

RSLCnano
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Sci The Highest Pressure UHPLC

Spec

Vanquish™
Max Pressure 1517 bar
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Sci

Spec

Advantage of Small Particle
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Spec

tomm N = 142,000 plates/m
(189% higher)

smm N = 75,000 plates /m

Sci Advantage of Small Particle
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Efficiency Is the key!! 4
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Select|V|ty Efficiency Retention

Higher peak capacity (more

Higher resolutl
Higher sens

on — narrower peaks
fivity — taller peaks

neaks / unit time) — narrower peaks
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Sci Advantage of Small Particle

SPGC P
Inerease Speed, Maintain Resolution 200x2. kmm
Speeding up analysis with 1.9 zm Hypersil GOLD

1.9mm

3mM “l“ 400pl/min 190 bar

LLAJJJ_}\_ 250ul/min 102 bar
5mm

8mm “ “ J\ ,l A “ A 150ul/min 68 har
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Sci The UltiMate™ 3000 LC Systems

Spec

Isocratic Binary Quaternary (* Dual-Gradient
N =) =)

(Basic Automated ( Standard ( Thermostatted ( + Fractionation
Autosampler

( Standard ( With Valves

Column Compartments

(WD ( MWDIDAD ( Fluorescence orona ( Coulochem
Detectors E'.l
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Sci UHPLC* Applications

at7a'eas * Built-in column switching valve
* 2-position, 6-port column switching valve

Injector Injector
(1) (1)
€ (6) 2)
Column 1 Lg Column 2 Column 1 h | Column 2
(5] 5) ()
(4 )
Detector

Detector

Switching Valve
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Sci UHPLC* Applications

Spec

Online SPE Parallel LC
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Sci What is Mass Spectrometer?
pec I

“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.”

e QOperate at very low pressure (10~ to 10" torr) (Atmosphere = 760 torr)
o Mass spectrometer work with IONS
* Measure gas-phase ions

o Determine the mass are separated according to their mass-to-charge (m/z)
ratio

Your Scientific Specialist
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Relative Abundance

Information Rich Data
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o Molecular Weight
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e Molecular Structure
l o Unambiguous Identification
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Sci

Spec

Mass Spectrum

1007

Relative abundance (%)

| L

mass to charge = ( molecular weight + charge ) / charge

[M+3H]*
315.204
3+

200

[MP+3H]**
341.860  [\42Hp2+

[M+4H]* 552.270
236.654 i
4+ |

N dua L

400

[MP+2H]2*

s12287  (012.287 % 2) - 2
£ =1022.5

472.303
2+

(1023566 x 1) - 1

[MP+H]*
1023566 = 10225
[M2P+2H]2* i
[M+H]*
943.600
1+
l 4
600 800 1000 1200
m/z
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Sci Mass Spectrometry: Block Diagram

Spec
EEIITI[}IE lon Interface Mass Detect
introduction Source to Vacuum | | Analyser srettor
High Vacuum
Liquid o .
q lonization Mass Analysis
Chromatography
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Sci lonization
Spec I

e |on source : converts sample molecules (neutral) into charged molecules or molecular ions.

* Type of lonization techniques
O Electron Impact (E)
O Chemical lonization (Cl)
O Matrix Assisted Laser Desorption lonization (MALDI)
O Atmospheric Pressure lonization (API)
- Electrospray lonization (ESI)
- Atmospheric Pressure Chemical lonization (APCI)
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Y ©

Sl Atmospheric Pressure lonization (API)
PeC -
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] i Atmospheric Pressure lonization (API)
PCC —
- ~ ESI N

* 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) )
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Sci Mass Spectrometry: Block Diagram

Spec
EEIITI[}IE lon Interface Mass Detect
introduction Source to Vacuum | | Analyser srettor
High Vacuum
Liquid o .
q lonization Mass Analysis
Chromatography
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Sci Mass Analyzer
Spec —_—

e Triple Quadrupole (QqQ)
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Sci Mass Analyzer: Triple Quadrupoles (QgQ)

A 2 p Q ad quad u | m

lon beam guide with neutral
blocker

" [FyperQuad quadrupole mass|  pyarmode discrete-dynode

Gy e detector
° M Asymetric RF drive

Electrodynamic ion funnel (EDIF)

T

High-capacity transfer tube (HCTT)

lon SGE II "J || IJ |l !J Detector
| - s 3
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Spec

o (1 and Q3 are “Mass filter” where
lons are scanned by varying the
DC/AC & RF voltages across the
guadrupole set

lon Source

Sci Mass Analyzer: Triple Quadrupoles (QqQ)

| ]
Q1 Q2 Q3

I [ [ ]
lon SD_urce | I VJ | I I]etector
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Spec

Sci Mass Analyzer: Triple Quadrupoles (QgQ)

[

[

o (2is“Collision Cell" where precursor |

lon Source |

.

| | Detector

.

| |

jons are fragmented and pass through ;

1

Q3 for ion sorting again

Precursor lons Product lons
' /4

Fragmentation
(Collision gas: AR)

Q1

Q2

Q3
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Spec

Sci Sean Modes in QqQ

Scan Mode Q1 Q2 Q3
Full Scan Scanning Pass All Pass All
SIM (Selected lon Fixedm/z  PassAl Pass Al
Monitoring)
Q1 Scanning Pass all Q3 Pass all
S — Illllll'l T —
" - l.-'- -
Full scan Q1: .’./\/\/\/ ’,g;,, /\/\/\/
—— —— —
mfz 200-400 n
Q1 Fixed m/z Pass all Q3 Pass all
P — S ——
L BAN R AN\
siMQ1:  $e I
—— A— —

miz 250

[
»

Purpose

MW Info.

Quantitation

Purpose: Survey scan
of @ chromatographic
peak

Purpose: Quantitation
on a specific m/z
range of ions
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Sci Scan Modes in QqQ

Spec

Scan Mode Purpose

SRM (Selected
Reaction Monitoring

Targeted

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

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

e\ "\ 9.=§=3'I.' NN\ N\

Purpose: Targeted quantitation
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Fixed m/z; 400

Fixed m/z: 500

Sci Sean Modes in QqQ

Fixed m/z; 400
Fixed m/z; 500

|

Q1

Fixed m/z: 400

|

Q3

Fixed m/z: 400

|

0 Y- ¢

miz300 M/z 400 Q1

Q2

|

Q3

. |

m/z 500

s

m/z 400
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i

Q1: Precursor lon

0 Y- ¢ :

m/z 300

m/z 400 Q1

Q2

Q2. Fragmentation Q3: Product lon
1 ,/
Fixed m/z: 400 | Fixed m/z: 250
) | | '
A 1 iz 250

Q3
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Sci Scan Modes in QqQ

Spec

Scan Mode Purpose

Full Scan Scanning Pass All Pass All MW Info.

Sl !Sel_ected = Fixed m/z Pass All Pass All Quantitation
Monitoring)

SRM (Selected : : Targeted
Reaction Monitoring) Fixedm/z  Pass All (+CE)  Fixed m/z Quantitation

Product Fixedm/z PassAll (+CE) Scanning Structural Info.

Neutral Loss Scanning Pass All (+CE)  Scanning Analy’Fe
Screening

Precursor Scanning Pass All (+CE) Fixed m/z Analy’ge
Screening
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Sci TSQ Triple Quadrupole MS

Spec

r

Confident Quantitation
Thermo Scientific TSQ Triple Quadrupole MS

k

hitp://www.youtube.com/watch?v=LFB14D8pkoc
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Sci Full Scan

Full Scan

Relative Abundance
(o]
?
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SIM VS SRM

25.37 NL: 2.67E4
100 mz= 271.50-272.50 F; + ¢ SIM
@ 7 ms [236.50-237.50,
§ 80 271.50-272.50, 306.50-307.50]
= MS probe20f_si
3 60 2353 g1 9376 probe20f_sim
P 40-
o 400
_% . 20.19 24.55
S 20 19.61 22.17 22.41 24.02 00 24.67
SIM
RT: 23.76 NL: 9.94E3
100 m/z= 306.50-307.50 F: + ¢ SIM
¥ 7 ms [236.50-237.50,
< 80 271.50-272.50, 306.50-307.50]
g (‘30E 24.59 MS probe20f_sim
=] - s/‘\
< 7 22.93 23 13 2417 ) 25.18 25.34 26.31 27.09
o 40 i ‘ 23.37 \ : N\ 26.46
.% = 21 67 21.89 2252 |\ | Y \w o AN WN“\AWM
07
RT: 23.77 NL: 6.10E5
100 m/z= 207.50-208.50 F; + ¢ E
S g SRM ms2 237.000
< 80 [207.999-208.001] MS
2 4 Genesis Probe20F
2 60—
< _
240
o 20—
"o SRM
07
RT: 23.77 NL: 1.06E6
100 ‘r m/z=236.50-237.50 F: + ¢ EI
@ 7 H SRM ms2 272.000
S 80— I [236.999-237.001] MS
e - ‘ Genesis Probe20F
2 60—
— |
< _ |
e °\ Superior Selectivit
H uperior Selectivity
A~ I
— .
O T P T P T T T T T e T T [ e e e e e e )
18 19 20 21 22 23 24 25 F f | t
. | ree from sample matrix
Your Scientific Specialist
e iitdo e EEE Eiidtbibdéiiiiiiiiiiiiiiiii’i'i e




Sci

Spec

SRM

RT: 2.28 -5.89 SM: 15G

electivity In

7’

;omplex Matrices

x300
RT: 5.37 NL: 8.14E7
SN: 1093 m/z= 191.50-192.50
10% MS Genesis Full-MS2
80—
o Fyull MS S
- U Cal
40—
20—
0 RT: 5.37 NL: 1.38E8
SN: 27528 m/z= 191.50-192.50 F:
o 100 +c ElQ1MS
= . [191.945-191.995] MS
8 80; Genesis
§ 60 Sl M S SIM-1_111128173605
2 can
2 40
g 20- N
@ =
0 RT: 5.37 NL: 3.27E7
SN: 201353020 TIC F: + ¢ El SRM ms2
100 191.950
= [126.935-126.985] MS
80— Genesis
605 SRM Scan Full-SRM-Survey-1
40—
20—
O:‘ Ty N N e e i B L L L
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e
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Sci Mass Analyzer
Spec ——

® Triple Quadrupole (QqQ)
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Sci Mass Analyzer: Orbitrap

Spec

Anal. Chem. 2000, 72, 1156—1162

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.

o e s
L A s

A e —ne
VN z

i #

Figure 1. Equipctentials of the gquadro-logarithmic field and an
example of a stable ion trajectory




Sc| Orbitrap Mass Analyzer: Principle of Operation

Spec
(1.2)

Image Current

‘\‘l ‘

W\ “\A'H 'L i i

Hyper-logarithmic potential distribution:
“ideal Kingdon trap”

u(r,2) =§x{z2 -r2/2+R24n(r/R,)}

N \W\\

§ Characteristic frequencies:

« Frequency of rotation w,
» Frequency of radial oscillations w,
» Frequency of axial oscillations w,

2
w. R, 2R, 0 _
W, = —2% [gZm: 1 w =W, [c—2r -2 W, =
72 R \/QRIZJ ‘

dkdlov A. Afal. Lhem.

MD«OHB
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Many lons Generate a Complex “Transient”

Amplitude

Fourier

- Transform  *

&0

Image Current

=~ 1187
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Mass Spectrum
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Orbitrap MS

SCIENTIFIC

Q Exacmive
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Sci Mass Analyzer

Spec
e Orbitrap

High Resolution Accurate Mass (HRAM)
Spectrometer
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Sci Mass Resolution

Spec
o Ability of a mass spectrometer to distinguish between ions of nearly equal m/z
ratios (isobars).
R = ﬂ Am (FWHM)

e m -measured mass

e Am-peak width measured at
50% peak intensity (Full

Width Half Maximum) <0.6 D
\‘n\‘ " Doublet
Singlet method

method
_Am at 5%
Singlet
@hod
Q985 Q99 9095 1000 10005 1001 10015 1002
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Sci Mass Resolution

Spec
r miz 400.0  miz 400.4

» Quadrupole MS

Low Resolution

R=@=1000

.

Time

m/z 400.000  m/z 400.004

A . Orbitrap (HRAM) MS
| 400
' >

R= =100000
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Sci

Spec

Mass resolution (FWHM)

Commercial High Resolution MS Technology Race

New Tribrid Orbitrap

500000 -
A
. - /
450000 - -- ®Orbitrap - Tof /-QTof Tribrid Orbitrap o
I
400000 - "
I
350000 - ORBITRAP’s spectacular climb " LIT-Orbitrap ETD
in performance in a decade! |
300000 - Q-Orbitrap* ¢
|
250000 1 © New Q-Orbitrap
I
200000 - ,'
I
I
150000 1 Quad Orbitrap @
4
100000 - i Trap-Orbiga ) : Entry Q-Orbitrap
50000 - _ "‘
Bendix Tof First Q-Tof & -
O-‘ ] __-I—__I_———I___l—-—|*—_|- 1 L] 1
1955 1965 1975 1985 1995 2005 2015

Time progression (year)
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Sci Mass Accuracy
Spec -

e Mass Accuracy Is the precision of which the mass is measured by the mass
spectrometer.

* Typical way of reporting mass error in ppm (relative mass error):

C =12.0000

0=159%49 H= 10078
S= 319721 N=14.0031

exact mass — measured mﬂSS) 6
%

mass error = (
exact mass

o Exact Mass The mass of an ion with a given empirical formula calculated using the
exact mass of the most abundant isotope of each element

Ex - M=249 CyoHgt 249.0070
C,oH N+ 49,0580
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Sci Mass Aceuracy
Spec —_—

exact mass — measured masL‘;) 106
*
exact mass

mass error — (

_5001-5000 |

» Quadrupole MS
500

0° =200ppm

500.10314

+ Orbitrap MS
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Sci Mass Accuracy
Spec -

* Typical mass accuracy capability for various MS types

Type Mass Accuracy
FT-ICR-MS 0.1-1ppm
Orbitrap 05-1ppm
Magnetic Sector 1-2ppm
TOF-MS 3 -9 ppm

Q-TOF 3-5ppm

Source: Metabolomics Fiehn's lab
Your Scie_ntifig SEeciglis_t_




Sci Mass Accuracy

Spec
* Increases confidence in identification [M+H]" 381.07828
’ + 200 ppm 205
w0 + 100 ppm 133
120 o + 30 ppm 39
0 | +10 ppm 14
§ » +9 ppm 5
: o +3 ppm 4
s + 1 ppm 1
ig * Compounds containing CNOH
L L

m/z

Your Scientific Specialist




Sci Mass Resolution and Accuracy

Spec
Measured Mass | Mass Eror (Da) | Possible Formula | Exact Mass

0, 31.9898
CH,OH 32.0261

32.0 +0.2
N,H, 32.0374
S 31.9721
CH,OH 32.0261

32.02 +0.02
N N;ﬂ%/ 32.0374
32.0257 £002 = CHOH = 320061

WN

C =12.0000

0 =15.9949
S= 319721

H= 10078
N = 14.0031

 Main advantage: the possibility to determine the elemental composition of individual
molecular or fragment ions, a powerful tool for the structural elucidation or confirmation.
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SCI
Spec
» [Sobaric compounds separation

25 ppb sample

Mass Resolution and Accuracy

COOH
Cl _/:CH2 H
@] i S
ClI
CF,
c Ilr-:laéalll;: ° —— A e Flunixine

1445 12N3 Tine 3min) T4 75 C14H12F3N,0,

297.05558 297.08458

297 05524
© C14H150 N2 Cl2 ® 297.05521 ~1.18 ppm @ -1.28 ppm
S -1.21 ppm S CuuH1sON2Cl2 o0 s S 297.08420
$10 : Si00 131 ppm : 100 297 05524 ' R=100,000
S5 . ég_?%gfgg 5 50 5 C14H15 O N2 Cl2 ’
2 /\' 2 2 50 -1.21_ppm
2 0 20 2 0
S 297 05588 K 297 07214 K 297 08362
14 C14H15 O N2 Cl2 o C14H150 N2Cl2 14 C14H15 0O N2 Cla

10 0.95 ppm 100 55.70 ppm 100 94.33 ppm R=1 0’000
5 50 :J 50:J
G |"II "“""|"“l'"‘|""|'"'|""\""|""|""\ 0 | T T T ] |I ] T T T | T T G TverTy L |||\||||\I\| TTT T |||\|||I\\I|II\I|
297.05 297.10 297.00 297.05 297.10 297.05 29710
m/z m/z m/z
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Sci

Application in Food Safety

Spec ——
dentification and Quantitation of Melamine in Milk
)\ SRM Transitions
L Quar->68(Q3)
Melgminemz (Q1) 127 > 85 (Q3)

arelis et al. Thermo

Sample Prep = LC-MSIMS
(SPE) (Targeted SRM)
LC: Accela™ System
Column: BioBasic AX (lon Exchange)
Column Temperature: 30-c

Injection Volume: 1 uL

Mobile Phase: A) 85% ACN + 10% IPA + 5%
Ammonium acetate; B) 90% water and 10%ACN

Flow Rate: 400 yL/min - Run Time: 5 min
MS: TSQ Quantum Ultra

lonization: Positive ESI

Modes: Targeted SRM

Your Scientific Specialist




Sci Application in Foed Safety

Spec
dentification and Quantitation of Melamine in Milk

2322
2 100 )
E Melamine |".|
E I
& 50 I I <5
a3 | 1 Y
= 030 os3 120 157 169 |\ 237 35 Melamine
Ny SIS (]
0 1 ? 3 4
Time {min) £8.08 127.05
2,
2
85.07
I l

o Limit of Detection (LOD): <1 ppb

Your Scientific Specialist
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Sci

Spec

Application in Food Safety

Rapid and Robust Identification of Pesticides in Leek

Extraction

S\

(QUEChERS)

LC-MSIMS
(timed-SRM)

{ "
7
Injection volume 1L lonization mode Heated Electrospray (HESI)
Column temperature 25 °C Scan type timed-SEM
e Flow rate 300 pl/min Polarity Positive/Negative switching
Analytical column Accucore a column Spray Voltage for
1. Weigh 10 g sample in 50 mL 100 % 2.1 mm, 2.6 pm Positive mode 3700V
extraction tube. Run time 15 minutes Spray Voltage for
Tray temperature 5°C Negative mode 2500V
Sample Weighing o - - \
2. Add 10 mL acetonitrile (20 mL Needle-cleaning Sheath gas pressure 30 arbitrary units (Arb)
water + 10 mL acetonitrile for solvent 10% Methanol in water Aux gas pressure 6 Arb
wheat fiour). Sample loop 25yl Sweep gas pressure 1 Arb
3. Shake for 10 min a”fj centrifugs Mobile phases A: 98% water with 2% methanol, lon transfer tube
at 5000 rpm for 5 min. Ext on 5 mM ammonium formate, and  temperature 325 °C
(QUEChERS) 0.1% formic acid Vaporizer temperature 350 °C
. of i % water,
4. Transfer supsmatant into LG B: ?8 Yo methano.l with 2% water, CID gas pressure 2 rilort
vial and place it in the 5 mM ammonium formate, and - :
autosampler. 0.1% formic acid Cycle time 0Db5s
, i A
LC-MS/MS —— Flow S T (8] reuolutfon (FWHM) 0.7
{(min) {mL/min) Q3 resolution (FWHM) 0.7
o 0.300 100 0}
05 0300 100 o
T 300 30 0
g 0300 (s 100
iz 0200 0 100
iz 0.300 100 )
k 16 01,300 106 1

ousava et al. Thermo :




Sci Application in Food Safety

Spec

Rapid and Robust Identification of Pesticides in Leek
o | C-MS/MS chromatogram of more than 250 pesticides in leek extract at 100 ug/kg
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Sci Application in Halal Foad

Spec
Determination of Meat Authenticity

Protein I'ryptic Analysis ‘ E ~\
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 10°
System: Thermo Scientific™ Dionex™ UtiMate™ 3000 Madmum IT: 200 me
LC & H RAM MS RSLEC system Scan Range: myz500-2000
Column: Thermo Sclentific™ BloBasic™ C8 (5 pm, 100 x 1 mm) njection Volume: 2L
" Mobile Phases: (A) water + 0.1% formic acki Spray Voltage W
CO N d |'[| ons (B) acatonitrlle + 0.1% formic acid Capllary Temperature: 300 °C
Sheath Gas Flow Rate: 10 Arb
Inj. Volume: 2L Auxilliary Gas Flow Rate: 5 Arb
Flow Rate: 78 pLfmin Product lon Specta 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

rduna et al. Thermo :
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Sci Application in Halal Food

Spec
Determination of Meat Authenticity

Type of Meat  Peptide Marker Sequence

HPSDFGADAQAAMSK

Peptide Detection

bv HRAM LC-MS D
- ) I HPGDFGADAQGAMTK
: £
] HPGDFGADAQGAMSK

HPSDFGADAQGAMSK

Precursor lon Mass (z=2)

766.8

751.8

744.8

758.8

rduna et al. Thermo

Product Ion m/z (z=1)

1298.5681
1395.6209

1268.5576
1365.6103

1254.5419
1351.5957

1285.5525
1381.6053

Your Scientific Specialist
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Sci

Spec

Application in Pharmaceutical

Sample Preparation

50 ul blood + 150 ul of
protein precipitation solution
containing internal standards

Vortex

|

Shalke for 30 min

Centrifuge 10 min
@ 13200 RPM

Supematant

|

50 pL inject

LC: Accela™ System
Column: C18 column
Column Temperature: so°c
Injection Volume: 50 L
Mobile Phase: A) Water + 10 mMNH,FA + 0.1%
FA; B) MeOH + 10 mMNH,FA + 0.1% FA; C)
CAN/IPA/Acetone 45:45:10 viviv

Flow Rate: 800 uL/min - Run Time: 2 min
MS: Q Exactive
lonization: APCI
Modes: Full scan MS at 50,000 Resolution

Gao et al. Thermo ANG4504. 2016

=

Quantitative Analysis of Immunosuppressant Drugs

LC & HRAM MS

Full scan @ 50,000

%/.

||'.',' i
Wil
HHIHI
Wil
| |}|

|

//

L

. . {;
Calibration Standards il
Calibrator | Tacrolimus (ng/mL) Sirolimus (ng/mL) Everolimus (ng/mL) Cyclosporin A (ng/mL)

Cal1 0.97 094 1.02 9.8
Cal 2 2.07 210 1.95 26.4
Cal 3 51 521 513 3.0
Cal 4 10.57 10.02 10.36 2088
Cal 5 2822 26.28 2817 7251
Calé 53.92 49 .91 51.57 2067.2

QC Samples — Expected Concentration

QC sample | Tacrolimus (ng/mL) Sirolimus (mg/mL) Everolimus (ng/mL) Cyclosporin A (ng/mL)
Qaci 297 3.06 293 3.0

Qac2 13.66 12.74 13.58 134.0

QC3 33.06 30.66 32.40 J86.8

Your Scientific Specialist
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Application in Pharmaceutical

Spec

Quantitative Analysis of Immunosuppressant Drugs

Tacralmus Standard o Difference ) Everciimus Standard % Difference
. ) o _ S V=0 00A00SA0 0BAS1P0K AP =DOMOS WADD .
L] Y- 000434TE002500' A2 09800 W02, 0.97 ng/mL 1048 i - 102 17.85
o P
o 2,07 ng/mL 0.24 : P 165 -38.05
.._____.--'"- 5.11ng/mL -5.41 : - 513 12.53
- 10.57 naimL 182 T 10.26 081
" 28.22 ngimL 277 - - 2817 -1.08
- _,-"'f
e 53.92 ng/mL 3.88 A 5157 10.82
Cyclosporin A
5 Sirolimus Standard o, Difference ’ SyclosgornnA - Standard % Difference
T ¥ - 000MITA1 0 00TROSE  RRZ - 0BG WoINE - o 1 ¥ B 0DITED DIZIEATN R B 09058 W12 e
ol | - 0.894 “.83 k| T 9.8 -3.47
k| " E P
| = L
= 1 - 2.1 -12.57 - - 26.4 881
_ - 521 3.31 - il 73.0 1.65
i T 10.02 188 . — 208 8 0.93
1 = L
1 e 2828 =161 - T28.1 =3.24
o _ 49.91 4.16 = , ) — 2067.2 -4.89

Excellent

Inear

ao etal. hermo

ty and Accuracy
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Sci

Spec

Application in Pharmaceutical

Quantitative Analysis of Immunosuppressant Drugs

Tacrolimus

: AOQT ng/mL

: 53.9 ng/mL

Sirolimus
/\094 ng/mL

}\1 .02 ng/mL

Everolimus

/\98 ng/mL

Cyclosporin A

/\ 49.9 ng/mL | |:

}\516ng/mL

/\2067 ng/mL

Excellent Specificity and Peak Shape

Gao et al. Thermo ANG4504. 2016
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Application in Pharmaceutical

Spec

Quantitative Analysis of Immunosuppressant Drugs

Mean
SD

%RSD
%Accuracy

Sirolimus

Mean
sSD

“%RSD
%Accuracy

Cyclosporin A

Tacrolimus Everolimus
No QC1 (2.97 ng/mL) |QC2 (13.66 ng/mL) |QC3 (33.06 ng/mL) No QC1 (2.93 ng/mL) | QC2 (13.58 ng/mL) | QC3 (32.40 ng/mL)
Replicate 1 3.43 15.03 35.07 Replicate 1 2.21 14.79 31.24
Replicate 2 3.21 18.89 35.77 Replicate 2 3.05 12.53 40.91
Replicate 3 2.81 14.68 35.94 Replicate 3 2.69 16.29 36.66
Replicate 4 3.18 14.15 34.06 Replicate 4 2.67 12.02 35.77
Replicate 5 3.02 12.93 34.3 Replicate 5 2.06 11.59 34.14

Mean
SD

%RSD
%Accuracy

ao et al.

ermo :

%Accuracy

Excellent Accuracy and Precision

No QC1 (3.06 ng/mL) |QC2 (12.74 ng/mL) |QC3 (30.66 ng/mL) No QC1(31.0 ng/mL) | QC2 (134.0 ng/mL) | QC3 (386.8 ng/mL)
Replicate 1 3.3 13.75 29.59 Replicate 1 28.49 125.7 377.2
Replicate 2 3.04 14.47 32.46 Replicate 2 27.71 128.8 3725
Replicate 3 3.03 11.74 31.89 Replicate 3 28.4 132.4 360.6
Replicate 4 2.63 13.47 32.24 Replicate 4 29.88 1316 383.7
Replicate 5 2.92 9.56 35.3 Replicate 5 29.54 122.1 396.6

Your Scientific Specialist




Sci UHPLC, MS Technelogy and Applications

Spec

ThermoFisher

http://planetorbitrap.com/ SCIENTIFIC
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Sci Proteomics Werkshep @ CU

Spec

+ 1.
- —_}-. . . . g
Z]cl), Ot kshop .G Proteomics Workshop
qi-—-';-p Complete Proteomics Worktlow ._.:..'. - Cormplete Proteaimies Wedkiow
ot of Exceoran i E et Bclogy 21% - 25" May, 2018 ot o Excelonc i Systerna By

Venue

ard Floor Aor Por Ror Building
Faculty of Medicine
Chulalonghorn University

Sample Preparation
* Tryptic peptide preparation by In-gel and
In-solution digestion
* Labeling method for quantitative proteomics
{Dimethyl and TMT labeling)
* Phosphopeptide enrichment

LC-MS/MS

* Liguid Chromatography Mass Spectrometry
based protecmics using Q-Exactive Plus

Data Analysis
* Protein identification, quantification and
statistical analysis by Proteome Discoverer,

MaxQuant and Perseus i -

[ ]

el
g

-]

E.ow o 5
Lot
I:-L
3 )

Registration
On-line registration at: www.scispec.co.th :

vs%
pk !
S

i
o4 8 ®
g w5

Z-dlay [Lecture Only] 25008 3,000 &
Seday [Lecture & Lab]) 7,000 B 8,000 &
*50% discount to students g
. |
[ ] . Lom - i
1 ——— e SCiowee ThermoFisher ¥
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Thank You for Your Attention

Follow Us

n SCISPEC

WWwWw.Scispec.co.th

Questions?
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