OCHOBbI Macc-CNeKTpoMeTpun

Macc-cnekTpomeTpus - 3T0 PU3NYECKMN MeToq
N3MepPEeHNa OTHOLLEHNS MacCbl 3apsXKeHHbIX
4yacTuL MmaTepun (MOHOB) K X 3apsay U
onpeaerieHna KonmyecTtesa MOHOB C
onpeaesrieHHbIM OTHOLLEHWUEM MacChl K 3apsaay.



JKcnepuMeHT TomMmcoHa

KaTon AHMTHoe none

mle = B2 L / EO

E, B - HanpsXeHHOCTb 3NIeKTPUYECKoro

N MArHUTHOIO Nosnewu

L- OANnHa aneKkTpuyecknx nnactuHok (A, B)

© — yrosi OTKIOHEHUA YacTuLbl Ha dpoTonnacTuHke (S)



Cucrtema TpaHcnopTa Macc-aHanusaTop
(dPOKyCUPOBKW)

mle = B2 L/ EO

Katon

NCcTOYHUK MOHU3aLun

[leTekTop

Hacoc



| PaspellueHue macc-cnekTpomeTpa

MOoHBbI ¢ MaccaMu m U (Mm+Am)

R=m/Am

1] R=1000:
o . m=1000 u
pl g (m+Am)=1001
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X T Jro%
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B =
m m+Am
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[lepBbIN «Macc-cneKTpomMeTp»

KatogHo-nydeBas Tpybka (CRT tube)



FT- ICR Mass Spectrometer

9.4 Tesla Super magnet at Alan Marshall Laboratory, Florida University



‘ Briok-cxema Macc-crieKTpomeTpa
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NcTouHUK
MOHU3aLUUN




MCTOYHMK noHM3aumum (ion source)

lon Source lonization/ f?-as-phase
transfer ions
O
0. 0O to gas phase ..o N
@
.o.O N ..o.. 'MS
= @ O ® O e 0 ©
Sample
gas, Plasma
quUid, Glow discharae

iy <lnductive coupled plasma (ICP1—=
solid Inductive coupled plasma (ICP

Laser plasma

Accelerated Particles

—_Electron Impact
—Fast Atom/lon Bombardment

—Desorption with fission fragments of Californium 252

Electrospray lonization
Matrix-Assisted Laser Desorption lonization (MALD




UHaykTnBHo-cBaA3aHHas nna3ma (UCI1), anrn. inductively coupled plasma —
nnasma, obpasyrLadacsa BHYTPU paspsagHOMN KaMmepbl, FOPernkn nu MHoro
nnasmMeHHOro peakropa.

[Ona sBo3oyxaeHna NCIT oObi4HO
NCMoJib3yeTCs NepeMeHHoe

9neKTpoMarHMTHoe rnone Ha yactoTte
1—100 MI'w.

NMpeumyliecrtBa

AHanutunyeckasa NCTT
XapakTepuasyeTcs BbICOKOW
KOHLEeHTpauneun afiekTpoHOB
nopsgka 10~ cm v, a Takxe
BbICOKOW TemMmnepaTypoun (bonee
6000 K), 4To no3BongaeT NpakTU4eCKu
NONHOCTbIO aTOMN3NPoOBaThb NobbIE
aHanusnpyemble BellecTBa.

['openka aHanutuyeckon NCTI,
HabnogaemMon Yepel3 TEMHOE 3enéHoe
CTEKIO (KaK B O4Kax Os1 CBapKNn)



MoHun3auusa aneKTpoHHbIM yaapom,
El — Electron lonization or Electron Impact

- = -
M+e =M + 2e

9Heprua anekTpoHa ~70aB



Toluene C,Hg (Tonyon)
MASS SPECTRUM (Electron lonization)
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g Toluene chemical structure

40— molecular mass: 92
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NIST Chemistry WebBook (http://webbook.nist.gov/chemistry)

NIST - National Institute of standard and technology



MarHmTHbIM Macc-aHann3aTopoM CEKTOPHOro Tuna.

BO
MaruuTHoe
none

Macc-aHanmaarop

my' /R =evB

|

232
m R°B
4 2U
AerekTop
WOHOB
K ycunurenio
TOKa
2
elV=mvy /2

U — yckopsoLwuin noteHuuan



CtatTnyeckme macc-cnekKTpomMmeTpbl C ABOUHON
bOKyCUPOBKOM.

el =mvy’ /2

2
eV =mvyv {r e
/

l
l 172,
r=2UV L[I[- S

_Id—-

—
A

W - NOHHBIN NCTOYHUK; A - 3NEeKTpoCcTaTUYEeCKUMn
aHanmaartop; B - MarHuTHbIM aHanusartop; [l - AeTeKTop NOHOB



icnonb3oBaHMe ABOWHOW OOKYCUPOBKU
no3BosigeT bonee, 4emM Ha NOPSAOK,
YBENUUYNTb pa3speLuatoLLyo CrnocoOHOCT:

c 300, 3000 go 30000,

a B crieyuanbHbIX npubopax - ao 105 11



KBagpynonbHbI Macc-CnekTpoMeTp

Detector

resonant ion |Zl

|
| dc and ac voltages




lons

LOetekTop ®IY(BIY) — BTOPUYHLIN
9NEKTPOHHbIN YMHOXUTESb

;athode

Elecltm"'s \ Electrical

™ connectors

Focusin Dynode
electrode



[a30BbIX XPOMATO-MaACC-CNEeKTpoMeTpa

(GC-MS)
Injector
Flow
controller et
= S
Column Detector

Carrier gas

Column oven

A

Fecorder



Electrospray (ESI)-MS

«— High voltage 4-|



BxoaHom kanunnsap mMmacc-cnektpomeTpa

3ap;|>|<eHHb|e Kansmn BOOO-METaHOSIbHOW CMECH,
cogepKalimne MoJekyrnbl nenTnaos
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200 700

Spectrum for Cytochrome C

John B. Fenn, Nobel Lecture 2002




lon Trap Mass Spectrometer

LC000092



MS: Modern Mass Spectrometer 2005

Mass

Analyzer

Detector




Experimental Setup of API - lon Traps

lon Source

Skimmer lon Trap
Glass Dual /\/
Capillary Octopole " ‘

A Lenses

==

Y /

Drying Gas Partition

Detector

1. Pump 2. Pump 3. Pump 4. Pump
stage stage stage stage



http://www.chem.wm.edu/dept/faculty/jcpout/faculty. html

lon path in a trap

c/o ThermoFinnigan Corp.



.F/?a;"-; HPLC - MS

Tandem MS
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Onpepenenne (DeNovo) ammMHOKMUCNOTHOW NocriegoBaTefibHOCTU

Relative Abundance
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INlazepHasa pecopoumnsa/MoHn3auma s maTpuubl

MALDI-MS

UV laser
o O

B O0O0 MS
O O

O

HO
\©5LOH target
OH
A
gentisic acid, DHB /@/\c
(2,5-dihydroxybenzoic acid) HO Il
N

a-cyano-4-hydroxycinnamic acid

sinapinic acid
(3,5-dimethoxy-4-hydroxycinnamic acid)



INNazepHasa gecopbumns/monmnsauma n3 martpuubl, MAJI1OU
(ot aHrn. MALDI, Matrix Assisted Laser Desorption/lonization

«= 34529

Relative Intensity
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Figure 17. Molecular Ton Measurement of Carboxypeptidase-A (M.W.: -35k Da).
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Karas M, Bachmann D, Bahr, U, Hillenkamp F Int J Mass Spectrom lon Proc 1987



[TpuHUMN OENCTBUSA U CXeMa
BPEMAMNPONETHOroO Macc-aHann3aTtopa
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Cxema gencTBusa MOHHOro 3epkana. PedneKkTpoH.
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QQ-TOF Hybrid Mass Spectrometers

Tandem in space

I
NI




MIHTepnpeTauna Mmacc-crnekrpa.
OnpepeneHne maccol. 3oTonbl.



Relative Abundance

A
100.00 -

75.00 7

50.00 -

25.00 4

Caffeine
Formula : CgH,(N,O,
Nominal Mass: 194
Monoisotopic Mass: 194.0804
Average Mass: 194.1932
LA A
19'1.0 19'2.0 19.:3.0 19:1.0 19:5.0 19l6.0 19'7.0

Mass



Relative Abundance

75.00 7

25.00

l )\

o R

J U

Glucagon

Formula : C,53H554N4505,S
Nominal Mass: 3480
Monoisotopic Mass: 3481.5997
Most Abundant Mass: 3483.6048
Average Mass: 3483.7806

|

34760

34780

3480.0

34820

34840

Mass

34860 3488 3490.0
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