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Vién Kiém nghiém Thwec pham Quoéc gia

. Sac ky khi Khoi phé tr cwe
don (GC-MS): 1ISQ 7000

. Sac ky khi Khoi phé ba tir cwe
(GC-MS/MS): TSQ 9000

. Sac ky khi Khoi phé phan giai
cao Orbitrap: Exploris 240

. Sac ky léng Khéi pho phan
giai cao Orbitrap: Q-Exactive

. Sac ky ion (IC): ICS-
5000+/6000
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Duy tri cac tiéu chuan Phat hién sw Khang dinh tinh Phat hién chat Xac dinh do
an toan nhiém ban xac thwc pha tron tinh khiet

Phan tich cac thanh phan trong thwc pham

SAC KY ION KHOI PHO

SAC KY KHi SAC KY LONG PHAN TiCH NGUYEN TO
VA BONG VI

Nhirng giai phap kiém nghiém toan dién va tién tién nhat dé giam sat tinh toan ven va an toan cua thwc pham

6 dhaval.patel3@thermofisher.com



ng dung cta khoi phé dé kiém tra/phan tich thwec pham

Lwa chon quy trinh Iam viéc phu thudc vao muc tiéu phan tich, loai chat phan tich va nén mau thuc phém

LC hoac GC ghép
noi khéi pho

V4 N,

« Pham vi ddng hoc tuyén tinh rat rong (> 106 * Pham \_/i déng hocAtuyén tl’ph réng WA,ide linear
v6i TSQ Quantis Plus va Altis Plus) dynamic range (then RO R

* Binh lwong xubng mirc ppt

« T6t hon trong viéc loai trir cac két qua dwong
tinh gia

* Pinh lwong xudng mirc thap ppt

Phan tich dinh tinh

Phan tich dinh tinh

« Xac nhan danh tinh cla cac hop chat quan
tam bang cac tiéu chuan - Xac dinh cac hop chat chwa biét

» Khong thé st dung dé xac dinh cac hop chat « Xac dinh danh tinh ctia cac hop chat quan tam
chwa biét khong co théng tin



Cac thanh phan trong quy trinh 1am viéc

An bi m3 A4 Hoan thanh phwong phap, —
Chuéan b :
QuEChERsvaco BAudoMS "o sodrlipuhopchdt | S——m

@ (R e il
P -..‘___‘________

Chuan bj mau

QuUEChERS X ly dir lieu

A _A Phan tach sac ky UHPLC Phat hién R
(Vat tw tiéu hao + va bao cao

quy trinh)
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Céng nghé Orbitrap HRAM MS

Céng nghé hang dau dwoc cac phong thi nghiém quan ly trén toan thé gidi ap dung

Dé dang thiét lap cac thir nghiém

Sang loc (chat da biét va chwa biét), dinh lwong va xac nhan trong mét lan
chay v&i do tin cay cao hon

* D6 chon loc vwot trdi tir A phan giai khdi vrot troi (d6 phan giai khi ttr 120.000 dén >1 triéu)
« Do chinh xac khéi 6n dinh va chinh xac: < 1 ppm trong nhiéu ngay ma khéng can hiéu chuén lai
« Chuyén dbi cwc nhanh: Tang nang suét va lwogng mau phan tich

Viéc sang loc nhanh cac mau thyc pham gi& day da tré thanh dleu thuwong

Xuyén co the thwe hién dwoc nhd vao cac phwong phap quét chat da biét va
chwa biét dong thoi.

dhaval.patel3@thermofisher.com



Cac cong nghé Khoi pho hién cé

= |on trap g -
= Quadrupole @*4?2%// Nominal Mass MS
.wgp—»_ant% ’ﬁf /?5;;//;;// .
b ZaEN e.g. m/z=123
=Tandem quadrupole (QqQ)
« Time-of-Flight (ToF) h

= Quadrupole—Time of Flight (Q-ToF)
» |on Trap-Time of Flight (QIT-ToF)
Quadrupole—Orbitrap e.g. m/z = 123.4567 > HRMS
Linear lon trap-Orbitrap

Tribrid <Quadrupole + Linear IT + Orbitrap>

* Fourier Transform lon Cyclotron Resonance (FT-ICR) /
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Nam 2000: Bai bao vé nguyén ly bé tach khoi Orbitrap
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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/z)~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.

Figure 1. Equipotentials of the quadro-logarithmic field and an
example of a stable ion trajectory
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Makarov A. Anal. Chem. 2000, 72, 1156-1162.

Hyper-logarithmic potential distribution:

“ideal Kingdon trap”
U(r,z)=§-{zz —#?/2+R2-In(/R,)}

Vs

Vs

= Characteristic frequencies:
* Frequency of rotation w,
* Frequency of radial oscillations w,
» Frequency of axial oscillations w,

~N




Nam 2005: May khoi pho LC-HRMS Orbitrap dau tién

JOURNAL OF MASS SPECTROMETRY
[. Mass Spectrom. 2005; 40: 430443
Published online in Wiley InterScience (www.interscience.wiley.com). DOL 10.1002 /jms 856

SPECIAL FEATURE:
PERSPECTIVE

The Orbitrap: a new mass spectrometer T— Linear ion trap Carep

Qizhi Hu,? Robert J. Noll,? Hongyan Li,? Alexander Makarov,? Mark Hardman® H ll T T
and R. Graham Cooks®* T I
* Purdus University, Chemistry Department, West Lafaystts, IN 47907, USA O
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Research areas such as pr ics and ics are driving the demand for mass spectrometers
that have high performance but modest power requirements, size, and cost. This paper describes such
an instrument, the Orbitrap, based on a new type of mass analyzer invented by Makarov. The Orbitrap
operates by radially trapping ions about a central spindle electrode. An outer barrel-like electrode is
coaxial with the inner spindlelike electrode and mass/charge values are measured from the frequency of
harmonic ion oscillations, along the axis of the electric field, undergone by the orbitally trapped ions. This
axial frequency is independent of the energy and spatial spread of the ions. lon frequencies are measured
non-destructively by acquisition of time-domain image current transients, with subsequent fast Fourier
transforms (FFTs) being used to obtain the mass spectra.

In addition to describing the Orbitrap mass analyzer, this paper also describes a complete Orbitrap-
based mass spectrometer, equipped with an electrospray ionization source (ESI). lons are transferred
from the ESI source through three stages of differential pumping using RF guide quadrupoles. The third
quadrupole, pressurized to less than 102 Torr with collision gas, acts as an ion accumulator; ion/neutral
collisions slow the ions and cause them to pool in an axial potential well at the end of the quadrupole. lon
bunches are injected from this pool into the Orbitrap analyzer for mass analysis. The ion injection process
is described in a simplified way, including a description of electrodynamic sq ing, field comp:
for the effects of the ion injection slit, and criteria for orbital stability. Features of the Orbitrap atits present
stage of development include high mass resolution (up to 150 000), large space charge capacity, high mass
accutacy (2-5 ppm), a mass/charge range of at least 6000, and dynamic range greater than 10

Applications based on electrospray ionization are described, including characterization of transition-
metal complexes, oligosaccharides, peptides, and proteins. Use is also made of the high-resolution
capabilities of the Orbitrap to confirm the presence of metaclusters of serine octamers in ESI mass spectra
and to perform H/D exchange experiments on these ions in the storage quadrupole. Copyright © 2005 John
Wiley & Sons, Ltd.

K./%Wi: '

Orbitrap

IETS



ThermoFisher

Cudc dua vé D6 phan giai cao v&i may khoi pho (HRMS) RIS

New Tribrid Orbitrap
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Khai niém do Dé chinh xac khéi (AM, HRAM)

Carbon  ¢6 khdi lwong nguyén tir 12.0000
Hydrogen 1.0078

Oxygen 15.9949

Nitrogen 14.0031

= Co nhiéu t6 hop cac nguyén tlr ma co6 cung sb khdi chan nhung
c0 s6 khéi chinh xac khac nhau
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Xac dinh to6 hop cac nguyén t6 bang cach do so6 khoi
chinh xac

miz 28 CO = 27.9949
miz 28 N, = 28.0061
miz 28 C,H, = 28.0313

= Po sbd khdi thédng thwdng khdng thé phan biét dwoc cac hop chat
nay

= Cac td hop nguyén td nay cé cung mot s khdi thong thworng (chan)
nhwng khac nhau vé khi do sb khéi chinh xac

= Néu cac hop chat dwoc do voi sbé khdi du chinh xac, cé thé xac dinh
dwoc td hop cac nguyén té trong hop chat dé (céng thire cong)
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May khoi pho phan giai cao » dé c6 so6 khoi chinh xa

Contaminant peak
at =100,000 FWHM

/

—

R :215.O:358
Am 0.6

Sulfacetamide peak at
quadrupole unit mass resolution

Sulfacetamide peak
measured by Orbitrap MS

m \215.0485
Am \ 0.002

R =

= 107,524
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Cach tinh do6 chinh xac khoi/sai s6 khoi

 T& cuc

* Orbitrap

Sé khéi ly thuyét (M+H): 215.048492

Khéi phé tir cwe (M+H): 215.0
Orbitrap (M+H): 215.0486

Sai s6 (ppm hodc mDa):

Al’l’l/Z . mmeas _mtrue 106

m

true

A/ — 2150-215048492 10° = —225ppm
215048492

A/ — 215.0486—215.048492 10° = 0.5 ppm
215.048492

100 mDa error

1 mDa error



ThermoFisher

SCIENTIFIC

Can két hop do khoi lweng chinh xac véi mé hinh dong vi

phan tw
without isotope abundance 2% 1sotopic 5% 1sotopic
information abundance abundance
accuracy accuracy
molecular 10 5 3 1 0.1
mass [Da] ppm  ppm  ppm ppm  ppm 3 ppm 5 ppm
150 2 | | 1 1 1 |
200 3 2 | 1 1 |
300 24 11 7 2 1 1 6
400 78 37 23 7 | 2 13
500 266 115 64 21 2 5 33
600 505 257 155 50 5 4 36
700 1046 538 321 108 10 10 97
800 1964 973 599 200 20 13 111
900 3447 1712 1045 345 32 18 196
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Cac khach hang & Viét Nam cé thiét bi HRMS Orbitrap
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Théng tin vé Orbitrap: PlanetOrbitrap.com
va www.I[ETS.vn
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Lé Van Viét Nguyén Thj Hué Lé Ngoc Anh
bién thoai: 0912745697 Dién thoai: 0942915593 bién thoai: 0983398597
Email: viet.lv@iets.vn Email: hue.nt@iets.vn Email: anh.In@iets.vn

Kinh chic Hoi thao thanh cong tot dep.
Xin tran trong cam on!




