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Lingkup Materi
» Pengantar HPLC
* Pengantar MS
 Ion Source
* Mass Analyser
» Analisis Kimia dengan LC-TQD MS
* Analisis Kimia dengan LC-HRMS
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Pengantar HPLC
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Kromatografi

* Teknik pemisahan komponen ‘
dalam campuran oy o
« Analit terdistribusi dalam fase . 1
gerak dan fase i
diam (stationary phase)

* Untuk analisis kualitatif,
kuantitatif dan preparatif
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MOBILE PHASE STATIONARY PHASE
SR LIQUID
GAS Gas-Liquid Chromatography
(GLC)
Gas Chromatography
(GC) Gas-Solid Chromatography
(GSC)
. LIQUID
LIQUID
£ s (LLC)
Liguid Chromatography
(LO) Liquid-Solid \.hl.'f.‘l'.lilll.l:__'!;lpl'-_',
(LSC)
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Kromatografi Kolom vs HPLC

Kolom HPLC

* High Pressure Liquid Chromatography

. i ?
How does the mobile phase flow? (HPLC) : high pressure to flow the liquid

(Gravity) into packed columns.
* What are the consequences? * Pressure: 500 psi (35 bar, 1 bar = 0,9868
* Slow = time consuming atm)
* Peak broadening 2 low Rs * The early 1970’s
* HPLC up to 6,000 psi (400 bar)
* Improvement detectors
* Improvement of columns.
LOW PERFORMANCE Performance

improvement

High Performance Liquid
UGM.AC.ID _ Chromatography (HPLC).
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HPLC Coduemn

Packing Maloras

Injecior
AuteSampler
Sample Mansger

ol
1
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Solwent ] 'j e
{Mobile Phase) Samghe
Resanoir
Pump Dietactor
Solvent Manager
Sohvend Delivary System
ISOCRATIC
UGM.AC.ID
HPLC Column
Puiing Maenia
- -~
Injcton
AutoSamplar
Samphy h}anagm
Sobvent B .J
N =75 Sample
Salveni A iy Iy DR
Pumps
Solvent Manager GRA.DENT
Ealven| Delvery System
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Chromatogram

Pk = Yiolow g, ik

Computer Data Silanm

Waste
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Chromatogram
Paaks = Yabow Red, Bue

Compuler Data Stalion

Waste
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Kromatogram
]::I.‘ILI*L] Chilvmethizo]
lol|tTh:uI:Ity|in: Propanalul : Phenytoin Carbamieaping
st I}etmlli:mr | | |
* Plot respon detektor terhadap oL T s
i = Corrected Retention |
waktu ' 4 Volume (¥' ),
| | | |
. . . | [T
* Data: t;: waktu retensi (kualitatif) | BT
| | | | 2 o —=|*+—
* Luas peak: peak area (kuantitatif) ‘?:4 e R |
. . . -—| I atdstg |y
* Tinggi puncak: peak height ! B L
. . | | |
(kuantitatif) ! L y j
o ! . I.
« Width: lebar peak T 1 //?
‘t" : Retention Time 0L I P‘Th Al
\\ Eluntion 'oint of
Thnretained Solute
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Selektivitas Vs Resolusi (Rs)

* The selectivity factor,a.,
describes the separation of band
centres,

a = (tR)g-tM)/(tR),-tM)

* The resolution, Rs, of two

species, A and B, is defined as 2[Ctp)p — (trl4]

. . . . W+
* Baseline resolution is achieved 4 5
when Rs=1.5
UGM.AC.ID LOGALLY ROOTED, GLOBALLY RESPECTED
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Van Deemter plots

A typical Van
HETP=A+B/u+Cu

u = average velocity of the

UNIVERSITAS GADJAH MADA

Deemter plot

£ 0 ;
. =) ptimum velocity

mobile phase. B

A, B, and C = band broadening &

factors B I ____.Nﬁ'r‘i'i';numhp_l_afls =

kN = eight
A - Eddy diffusion B g™ .
B - Longitudinal diffusion. Mobile phase velocity
C - Resistance to mass transfer.
HETP=L/N
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N menunjukkan Efisiensi pemisahan

Pemisahan kolom semakin efisien, jika:

1. N semakin tinggi (untuk HPLC minimal 2000)

2. Hsemakin rendah

3. Ukuran partikel semakin kecil = N semakin besar

UNIVERSITAS GADJAH MADA
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HPLC Ciodumn

Packing Malorat Chrum'lnogr.:lm
E

by = Vgl gd, ik

Injecior
AuteSampler
Sampls Manegor

Solvent I
{Mobile Phase)
Reseraoir

Pump
Solvent Manager
Sohvend Delivary System

ISOCRATIC
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Fase diam di dalam kolom

Three primary HPLC separations : | #navies R
* Polarity (NP Vs RP) e
. s — =
* Electrical Charge _—
* Molecular Size .

* Specific interaction

Internal Diameter (i.d.) [ 1 — 20mm - 500mm
Glass = Amm = 50mm
- I T——
& ﬂ w— —

PEEK“’E

= ——— o —————
Stainless Stesl —
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Polarity (NP Vs RP)
Normal Phase (NP) Reversed Phase (RP)
The hydrophobic compounds * The hydrophilic compounds
elute more quickly than do elute more quickly than do
hydrophilic compounds hydrophobic compounds
Stationary Phase Is Polar (silica) “atonary Fhese e Non-POlAT (tu)
Mahile Phase
Mabile Phase | | —sisPolar
. —+1s Non-Pol n - :
L l I. :Hexgr:‘) s ‘] WHY Do They Separate? A (Aqueous)
WHY Do They Separate?
Sample SREMS
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Fluarescence Detector

Detektor o

= B

s i \%

* UV ) UltraV|O|Et d%cf;’ HELL euth Frogorty Uetostore.
* ED - Electrical Conductivity e shacivs Indes Do

* Rl - Refractive Index

* FD - Fluorescence

* MS - Mass Spec
* Mass to charge ratio (m/z)
* Allows specific compound ID

* Several types of ionization techniques l’ [ T i M Pl 1
 ELSD - Evaporative Light Scattering Detector P-4 | LR\ P ] S—1 i — o
_ |l

Lens 1and 2 Collision Cell Datectar

Rough fTToTTonsneseiaagi
P.m?p i Single 3-stege Turbo Pamp "y '
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LC-MS  LC-MSMS

Muobile Phase

UGM.AC.ID

UGM.AC.ID
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Data System

Pengantar MS
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Mass Spectrometry (MS)

* Analytical technique for identification,confirmation, quantitation of
compound based on the measurement of mass to charge ratio ( m/z)

o

ionisation fragmentation
M M+ — m; + ms
radical cation  radical

% cation
2e
molecule molecular fragment
ion ion

* key is to be charge of the compound can be identification ms

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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MS Principles: nominal vs. exact mass

W-

Carbon 12 12.0000

Hydrogen 1 1.0073

Oxyeen 16 15.92459

Nitregen 14 14.0031

Carbon Monoxide (CC) 28 27.89419 Toxic substance
Nitrogen Gas 28 280061 80% of atmosphere
(N2)

Ethylene 28 280313 Flammable

{C2H4) substance

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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What is resolution in MS

* Resolving power

m

R = — Am (FWHM)
Am
Am 10%
500
* Quadrupole MS =—=—"=2833
Am 0.6
¢ Orbitrap MS R = m = ﬂ =100,000
Am  0.005

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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What is Mass Accuracy

= Mass accuracy usually expressed as ppm or mDa error

m

meas ' true 6
Am/z= 10
mtrue
* Quadrupole MS Am/z =7500'15(_)(5)00'0 -10° =200ppm 100 mDa error
e Orbitrap MS Am/z= 500’10414—500'10314.1()6 =2ppm 1 mDa error
TOF MS 500.10314
UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Why Do We Need Mass Accuracy: Molecular Formula

150 1
10052 sapes e+ e veees m/z 127.07263 50 4
- : C.,N,O,H 10 1
- | > 1
; z = 1
- - m/z 707.21625
- 4 C,N,OH
E ST [T
e
- 150 38
50 12
SIS 10
5 3
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Element Exact Mass
H 1.007825
C 12.000000
N 14.003074
(o) 15.994915
0.1033 amu

-

288.0441 (C9H2102P1S3 Terbufos
288.0949 C13H2103P1S1 Iprobenfos
288.1142 C15H17NA4CI1 Myclobutanil
288.1256 C11H20N403S1 Epronaz
288.1351 C11H21N403P1 Pirimethaphos
288.1474 C16H20N203 Imazamethabenz

LOCALLY ROOTED, GLOBALLY RESPECTED
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289.1474

UGM.AC.ID
R = 20.000 R =100,000
%] %] 289.0514 I
I
50 80 H
70 2501424 7 I | ‘

2891021 f289.17

50 2 9.1f §

Relative Abundance

UGM.AC.ID
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Nominal mass: the mass of an ion calculated using the inieger mass of the most abundant
isofope of each element.

= ignores the mass defect, where H=1, C=12, O=16

Monoisotopic mass. the mass of an ion calculated using the exact mass of the most
abundant isotope of each element.

« includes the mass defect, where 'H=1.0078, '2C=12.0000, '0=15.9949

element.
« where C=12.0111(12.000000) (0.9890) + (13.003355) (0.0110) = 12.011 Da

» H=1.00727, 0=15.9994

Isotopic abundance: the naturally occurring distribution of the same element with different
atomic mass.

» ex: 12C=12.0000 = 98.9%

13C=13.0034 = 1.1%
2D

| | UNJVERSITAS GADJAH MADA

Importance of Mass Accuracy and Re"%élvmg
power

25 ppb sample

237 05521 A2

2 CuHinC MGl ¥ ¢ Il . liBpmn g
8. 1,21 ppm e S gy ez AR 397.08420
i e o Bl e ™% meiooses
4 * B 121 ppn i
2 0 tu — e 2w - —
g Z57.05508 ; 297 7214 a 297.03562
CuH- DN Tl CuHaON.C i Byallis Na G
s 0.95 ppm ey 53.71 pom o 8433 ppm R=10,000
5 : 5 i . \
275 24710 xTo00 297.0% 29710 2T 03 271
m'r s mz
UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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TRl i s 5 i s @~  Parathion
[M+H]+ = 292 (12656 ._.r__pl | 0.0138 Da - |

ot —,

e IMHH = 292.04031

o

]
=1

Relative Abundance
£z
-

L REow

o A A
=
o
a
W

202.02 202.04 20208 202,08
miz

UGM.AC.ID
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Isazofos CI9H1T7CIN3O3PS 314.04895
Isoxathion C13H16NO4PS 314.06104
Triazophos C12H16N303PS 314.07228

Hexaconazole C14H17CI2N30 314.08214

UGM.AC.ID
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Type

FT-ICR-MS
Orbitrap
Magnetic Sector
TOF-MS

Q-TCF

Triple Quad
Linear lonTrap

UGM.AC.ID

Mass Accuracy

0.1-1ppm
0.5-1 ppm
1-2ppm
3-5ppm
3-5ppm
3-5ppm
50-20C ppm

(10 ppm in Ultra-Zoom)

Type

FT-ICR-MS
FT-Orbitrap
High-Res-TOF
TOF
Quadrupole /
lonTrap in

UltraZoom mode

Quadrupole /
lontrap

%] UNIVERSITAS GADJAH MADA

Resolving Power
(FWHM)
1,000,000
100,000
60,000
10,000
10,000

1,000

LOCALLY ROOTED, GLOBALLY RESPECTED

LHEIE

Mass Spectrometer Intrumentation

| UNIVERSITAS GADJAH MADA

=

LC, GC etc. Mass Spectrometer

Sample
Intraduction

\ v LY

Y ¥

UGM.AC.ID
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Ion Source

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Hard vs Soft lonisation
L s
Iy
Hard I Soft
* GC-MS e LC-MS
* Electron impact
, * lon molecular
* Fragmentation
UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Soft lonization

* Several common modes differing by method of ion formation:
— Electrospray (ESI)
— Atmospheric Pressure Chemical lonization (APCI)
— Atmospheric Pressure Photo-lonization (APPI)
— New dual sources (ESI/APCI) or (APCI/APPI)
- Matrix Assisted Laser Adsorption (MALDI)

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Electrospray (ESI)

i ¢y Counter electrode

‘ Capillary
FLOW

High Voltage Power Supply

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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More Negative lons

than Positive lons
_./ 2 More Negative lons
/ + 4 il / than Positive lons
! X .,
B e
Liquid » &
+ o + -, =
| | - o0 = o
Flow s AT e R Tl ol
£ s oy =
o e R v\\ Positivel
* - T ositively
= 9
=M i Charged
i E— Taylor Cone Droplets

\I— \
Electrospray Probe Tip
at high voltage

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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* Droplets produced from the spray have a surface charge

* Surface charged droplets undergo solvent evaporation and droplet
fission to produce smaller droplets

* Like charge repulsion becomes greater than droplet surface tension
and fission occurs to produce smaller charged droplets

Coulombic \0 ﬂ/

Solvent
Evaporation Fission
=—=-4 [==:1

s,

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED

9/26/2018

19



UNIVERSITAS GADJAH MADA

lon Desorption Mechanism

@ O
— @ ’—'»ﬁ 6@

Charged Residue Mechanism

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Z-spray lon Source

I:I Atmospheric Pressure
I:l IModerate Vacuum

I:l Full Yacuum
> Source Exhaust

Mﬂ: Cone Gas

RF Lens
(Hexapole)

— ! (N

|
o) )
ﬂJ'ﬂ'

Roughing Pump Turbomolecular Pump

Sample Cone

24N Isolation

Valve

Quadrupole

|

Nehulizer Gas

Desolvation Gas

Extraction Cone

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Atmospheric Pressure Chemical lonisation (APCI)

* Liquid flow is forced through a narrow capillary to give it a high linear velocity

* The APCI Probe heater combined with nebulizer gas then vaporises the liquid
flow

* The solvent and analyte vapour passes though the corona discharge region to
produce gas phase ions

Corona Discharge

Corona Discharge Needle
Sample APC| Probe Heater
Solution S
q Flash Vapaorisation
; “el\—
Solvent and £ i —
f C::Ly:? Sample Cone
Nebulizer Gas
UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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ESI Electro Spray lonization uses ESI Probe

ESI +
ESI -
APCI Atmaospheric Presuure Chemical lonization uses APCI Prabe
APCI +
APC| -
ESCI  Electrospray Chemical lonization - ESI + APCl Using ESI Probe
ESCI +
ESC| -
UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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100,000 —
ESI

10,000 —
=
oh
5

.
= 1000 (APPI
[{v]
ey
(9]
2]
=
= 100-
e v |
an-polar Polarity ery polar
UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
— mm—m— L]
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* Electrospray can operate in either positive or negative mode.

* Positive mode:
* Best suited to basic compounds that form a stable HCl salt.
* [M+H]*is the primary ion formed
* [M+nH]"*and [M+Na*]* can also be formed.

* Negative mode
* Best suited to acidic compounds that form stable Na salts.
* [M-HT,, [M-nH]™and [M+I]-

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Mechanisms of lon Formation

Positive Electrospray lons

g H
Lidocainel'il | T
N\"/\ P N AN
N “eH, \"/\N CH
+ Ht + 3
(T = (JT¥
CHa CHa

Negative ElectroSpray lons

CH, CH,
Ibuprofen
CH, 0 — CH, 0 + H+
OH 0-
H,C H,C

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Mass analyser

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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 Low Resolution

* Quadrupole (Mass Filter, lon
Trap)

* Quadrupole Tandem

e 5] UNIVERSITAS GADJAH MADA

. . Type Resolving Power
« High Resolution P (FWSM)

° Tlme-Of-thht (L|n|er TOF, FT-ICR-MS 1.000.000
Sgﬂzlcérgg)cusing Magnetic FI-Orbitrap 100,000
Sector _II:Ilth-Res-TOF 6150,000

* Orbitrap o 0,000

] ) Quadrupole / 10,000
« Ultra high resolution lonTrap in
* ICRion cyclotron resonance UltraZoom mode
Quadrupole / 1,000
lontrap

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Quadrupole

* Suitable for Quantitation and known compound confirmation Good

linearity

e Structural information

* Single Quad
* Mass confirmation
* Get molecularion
* NO fragmentation

UGM.AC.ID

Datactor

| de and ac voltages
—

razanant lan

nonresanant [l

LOCALLY ROOTED, GLOBALLY RESPECTED
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When to use Single Quads

High
Sample
availability

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Tandem Quad (MS/MS)

* Mass confirmation

* Fragmentation- for some structural information
* Structural confirmation

* More selectivity than Single Quad

Need muitiple
confirmation
poinis to
answer
questions

Known
target

Requires

sensitivity

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Deicetz PHT)

U ﬂ:déuﬁub

el

Zrhae

Ext
T

T ol Col
ColsonErazy 3 ev

=

T
Al

Quadrupoles

UGM.AC.ID

Mixture of

ions from
chromatography
column

UGM.AC.ID

¥

TWAVE
Collision Cell

51

Quadrupole
mass separator
al

Precursor ion
{parent ion)

UNIVERSITAS GADJAH MADA

Collision gas
(N or Ar) in

| MS2

Cutaway view of Quadrupole Detector
collision cell mass separator
Q2 Q3

Selected ion
for monitaring

Product ions
(daughter ions)

QqQ

LOCALLY ROOTED, GLOBALLY RESPECTED
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MS/MS

= When the Collision Cell is OFF * -9 -~ &

~ The Twave guides ions through the cell ="
isi omA
- Generally no collision gas

PO

- No Collision Energy

g

o

an MEF

= When Collision Cell is ON

Break ions o s
- Twave guides ions through the cell CAA
- Collision gas is ON L 2eX:

- Collision energy is ON

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Quadrupole
Advantages Disadvantages
* Inexpensive * Low Resolution (<4000)
* Easily Interfaced to Many * Low Accuracy (>100ppm)
lonization Methods * MS/MS requires multiple
analyzers
* Low Mass Range (<4000)
* Slow Scanning
UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Orbitrap (High resolution)

Quazdrupole
HCDcell C-Trap Mass Filter
| |

e = S-ens __|
P Orbitrap lon Sarce
e Mass Analyzer ;
\)_\.-’
* orbitrag Orbitrap 2
UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Analisis Kimia dengan LC-TQD MS

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Aplikasi MS

Qualitative
* |[dentification of unknown : HRMS or TOF
Quadruple : MS Scan (limited only m/z information)
* Confirmation of targeted compound:
Quadrupole : MS Scan, SIR, MS/MS, MRM
Quantitation
* Quadrupole SIR (LCMS)
* Quadrupole SIR, MRM (LC-MSMS)
« HRMS : (SIM, PRM)

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Confirmation of targeted compound

* Identification point (IP) : 4 IP * lon molecular: 1 IP
l e Each Transition (daughter ion) of
MS/MS : 1.5 IP
LC-MS/MS J

Confirmed as a
compound if m/z of ion
molecular and 2 m/z of
daughter ion confirmed

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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WPADZIDIONB 12 (DA22)Cm (B15)  F S 3 Daughters O 238ES+
{66+ |\\ 1040 :] . . R . 8226
- Careful balancing of ammonium
acetate in the mobile phase can
reduce adduct formation
Transitions worth 1.5 IP each
&
73 /
,/_\-
( ‘“') Protonated molecular ion
Precursor worth 1 [P
]
o e
" g ;93”9523 11 432 | 1762 qagy TN
DAL 58y ﬂjm‘ ﬂ \“?"“] LUl W""]l(‘ﬁ‘-‘ 12158 10921923 44 \ 20 )
UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED

Mode Analysis TQD

* MS Scan

* SIR (Selected lon Recording)
* MRM (Multiple Reaction Monitoring)

* Daughter Scan

UGM.AC.ID

LOCALLY ROOTED, GLOBALLY RESPECTED
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Scanning (Operating like a single quad)

UGM.AC.ID
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Ql Collision Q2
RF d Cell (nﬂ gas) Scanning RF
Taaee 0-5¢V and Quad DC

i ‘I PI rl |
WA st

LOCALLY ROOTED, GLOBALLY RESPECTED

Setting parameters for MS Scan Mode

UGM.AC.ID
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Contoh Chromatogram MS Scan Mode
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Contoh Spectrum MS Scan Mode
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SIR (Selected lon Recording) Single Quad

Q! Collision Q2
= Cell (no gas)
STATIC RE 0-5 eV RF Only

And Quad DC for my

A T
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m, | m,
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Setting parameters for SIR Mode
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Contoh Chromatogram SIR Mode
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Contoh Spectrum SIR Mode
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Sto N pada SIR Mode
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MRM (Multiple Reaction Monitoring)

Q1 Collision Q2
STATIC RF Cell (gas in cell) STATIC RF
And Quad DC for m, 540 oV And Quad DC for m,
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Chloramphenicol
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Contoh kondisi MRM
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Vitamin MAM
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Cone
compound tramsition  voltage

[4)] (V)
Ascordic acid (C) 040 | 177> 14 24 -
Ihiamine (B1) 048 | PBhs 127 [ 4 4
Nicoine avid (B3 054 1245 80 38 20
Puridusal (B 067 | i68: 150 27 15
Puridoxinz (BG) 089 |170: 132 28 1&
Hicotinamidz (B3} 093 124 » 80 44 20
Calzium pantathenate (BE) 240 | 2425153 | 30 I
Cyarncnhalamin (B17) 03 | GrBy 147 a6 aa
Falicacad (B 303 |&4z: 295 23 17
Ribollavin &' pwspliale (B2) | 308 | 457439 41 18
Bictn (B7) b | 245> dEf 25 13
Riboflavin (BZ) BED | 37 443 42 22
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Setting parameters for MRM Mode
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Contoh Chromatogram MRM Mode
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Contoh Spectrum pada MRM Mode
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Sensitivity of SIR vs MRM Carbofuran

‘ r = 0.998 = = 0.993

1
L ﬁ_,,--" i 1 ppb — 5000 pph f,./" 0.1 pph — 100 pph
# ST < opb
i 1000 | 2000 3000 s 0D 10 20 30 40 50 60 7O &0 90 190
F1:3IR of 11 channels ES+ N e 2107
1.960e+005 [ 21.07 Bt |‘
|| 50 x more ||
Hf’wl,,ﬁ.-f.\w %5‘,;\41“4*[‘!%\.%‘"'.\»!“ Sensitive | k\f UJ'L\,
]
|'\""“JH " -\,WN\'PW A u"\"’V'L\,"v W ﬁ'w o
T T T
18,00 20,00 2200 24.00 160 184 204 20 .0
Miz 221.933 Miz 222,289 > 165.089
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Product (Daughter) lon Analysis

Q1 Collision Q2
Cell (gas in cell) Scanning RF
STATIC RF : ind Cuad DE
And Quaﬂ DC for my 5-40 ¢V L RE

AU '|n|

-OE‘O-

P
m

Qualitative analysis
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Setting parameters for Daughter Mode
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Contoh Chromatogram Daughter lon Mode
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Contoh Spectrum Daughter lon Mode
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S to N pada Daughter lon Mode
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Analisis Kimia dengan LC-HRMS

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Scan Mode

¢ Full scan (R=70,000, Max: 140,000)

Metabolomics / Lipidomics / Small molecule screening / Intact protein

* Full scan (R=70,000) + data dependent MS? (R=17,500) (DDA)

Proteomics

« Targeted MS? (R=17,000/35,000) (PRM)
Targeted quantitation / Quanformation

¢ Targeted SIM (Max: 140,000)

Targeted quantitation

* Data independent acquisition (R=17,500/35,000) (DIA)

High throughput targeted quanformation

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Workflow of Proteomics
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Treatment [ Sample Pre HELi1S Data Data
- Analysis Processing Mining

l

Subcellular Separation; Digestion; Labeling; Peptide Fractionation; Desalting

DDA; MRM; DIA; Fragmentation: ETD/HCD/CID

Data Search: Sequest/MASCOT etc.

Functional Annotation/Pathways/Overrepresentation

UGM.AC.ID

DDA Method

T

UGM.AC.ID

LOCALLY ROOTED, GLOBALLY RESPECTED
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Top N peaks from MS? Selected

l

st Msz
2nd \MS2
3rd MS2
4th S

[ Acquire MS? data depends on the MS? intensity

For discovery/non-targeted experiment ]
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ZhouLei_eGC1_5ul_FUIMSAdMS2 #19591 RT: 79.21 AV: 1 NL: 1.13E7

T: FTMS + p NSI Full lock ms [350.00-2000.00]
805.92627
100 =2
20-
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50-
64430328
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30- 455.33417
z=1

20-

UNIVERSITAS GADJAH MADA

84343579

/ 983 57703

1136.45715
l l ll =2 132260962  1502.32751  1685.00903 1803.28552
b = s 509 328

||
T J

400 600 800

UGM.AC.ID

|v ;Y: e i s 2 Bedaneatn 00 (166 661670 0]
I

! §f: 1

g [118= Qe o

I " . 1831, 130 08641
(P T I Ll

B R S R

T T v
1000 1200 1400 1600 1800 2000

el e

PBALLY RESPECTED

UNIVERSITAS GADJAH MADA

How does the result look like

E:\Data\Test\20121031_RatLiver_150min

31/10/2012 8:54:34 AM

RT: 000 - 150.00
100;

Relative Abundance.

123.13 N
1.67€9
Base Peak
|123.48 Ms
20121031_
RatLiver_1
s0min

5037  65.99

83.51

69.88 7588 14288

10784 11214
119.2

o
0 10 20 30 40 50 60 70 80 %0 100 110 120 130 140 150
Time (min)
20121031 _RaiLiver_150min #14952 RT: 4332 AV: 1 NL: 437E8
T: FTMS + p NSI Full ms [400.00-2000.00]
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Peptide sequence

#2003
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Targeted SIM

Extaciod rom: EDala Tes20121031_RalLiver_150min-aw #14254 RT. 4158
FIVS, HCD@27.00, 2-+3. Mono miz=738 84808 Da, MH+=1476.63889 Da, Maich Tol.=100 mmu
as0
ys*
300 543.31464
[M2HP*+H
be?*-H;0, bs* 739.39655
284.12430 0 |
yiz |
. 645.79779 | yr* e Yo'
o ys b 76330838 V0 107850864 Y1
147.11324 | 260.1975 39915060 . .. - 892.44025 119353577
y5-H,0 yor yirr
0 ‘ \ \ 52530170 102145047 l 1290.59949
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“SPECTED
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* By collecting a narrower range of ions, more target ions can be
collected within same time

s M 1saes Gain in sensitivity (7x)
: [150.00-2000.00] 6000 -
80 Lowest detected
E Full MS :
= signal/scan 5000 1
w0 S/N =745 250330
20 3 E 4000 -|
o 3 Ll | . Nl g
ety 2 3000 | .
= g Caffeine
] S 2000 {
E Lowest detected
] SIM (10amu) signal/scan 1000 -
3 S/N = 5400 28240 o

195.082 195.084 195.086 195.088 195.09 195.092 195.094

=4=S/N (FMS) ==S/N (SIM10)

Sensitivity gain 5 — 10 x with SIM mode
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Quantitation using PRM

Peak arcas arc caleulated from the cutracted ion chrematogrames of parcnt -» fragmend ion

ST LB S e

iELE

fus S Buh FE
CEARES Lid RS <4

i [M+2HF* of ELGQSGVDTYLATKI™E,#N,] ThermoFisher
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TERIMA KASIH
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